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Section 1

Executive Summary

FMC Idaho, LLC (FMC), formerly Astaris Idaho, LLC (Astaris), owns and is decommissioning
its former elemental phosphorus production plant in southeast Idaho, located approximately 3
miles west of Pocatello, Idaho, in Power County. The facility ceased producing elemental

phosphorus from phosphate ore in December 2001 and is currently being decommissioned by
FMC.

The plant formerly. produced elemental phosphorus by processing phosphate-bearing shale ore.
The FMC EPA Facility Identification Number is IDD 070929518. The plant operation included
waste management units (WMUSs) which have interim status under the Resource Conservation
and Recovery Act (RCRA). The Phossy Waste Surface Impoundment Pond 158, also designated
as WMU #3, was included in the RCRA Part B permit application, submitted to EPA Region 10
on March 1, 1991, and revised December 1997. FMC intends to close Pond 15S in accordance
with RCRA interim status requirements per 40 C.F.R. Part 265.

Constructed in 1981-1982, Pond 15S covers an area of 9.4 acres and holds 140 acre-feet of
phossy water and pond solids. The pond is double-lined with 30-mil polyvinyl chloride and
includes a leachate col_lection; detection, and removal system (LCDRS). Groundwater under the
unit is monitored for releases by four RCRA groundwater monitoring wells, consisting of one
upgradient and three downgradient wells. As detailed in Astaris’ RCRA Interim Status 2000
Groundwater Monitoring Assessment Report (Astaris, 2001a), statistical evaluations of
monitoring data concluded that the pond is not leaking.

Pond 15S functioned as a storage unit receiving wastewater from the 8S Recovery Process,
phossy wastes from the Phase IV ponds (Ponds 118, 128, 138, and 14S), and decant water from
Pond 9E. In addition, water was also exchanged as necessary between Ponds 15S and 8S, for
freeboard maintenance. The wastes managed by Pond 15S fail the RCRA toxicity characteristic
for cadmium. Specifically, wastewater samples collected from this pond have shown cadmium
concentrations of up to 2.0 ppm, which is above the RCRA regulatory threshold level of 1.0 ppm.

Pond 158 is being closed because it is at capacity. Waste that was previously routed to Pond 158,
was directed to Pond 168, an onsite RCRA MTR surface impoundment, after September 1,1993.
The unit ceased receiving wastes in September 1993.

Pond 158 Closure Plan 1-1 May 2002
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Section 1 — Executive Summary

The August 1998 revision of the Pond 15S Closure Plan was submitted to incorporate EPA-
requested design changes to the closure cap. This closure plan has been revised to incorporate
the responses to EPA comments that were submitted to EPA on April 12, 1999; the initial fill and
temporary cap construction activities conducted in 1999; settlement monitoring since 1999;
updated technical specifications, final cap design considerations, and final cap construction
drawings; and plant closure.

FMC proposes closing Pond 15S with waste in place in accordance with 40 C.F.R.
§265.228(a)(2). A cap design similar to that constructed at Pond 8S (WMU#8) is proposed for
Pond 15S. Closure with waste in place requires placement of backfill in a controlled manner on
top of the pond solids to provide a stable subgrade for placing the proposed RCRA cap.
Backfilling the pond required the construction of a center partitioning dike to provide
construction access, to assist in the placement of initial backfill in thin uniform layers over the
pond solids, and to remove wastewater from the pond while backfilling. This dike was
constructed in the second quarter of 1996. A temporary cover was installed over the completed
initial backfill to minimize precipitation infiltration into the fill. The initial fill and temporary
cap construction activities were completed October 22, 1999.

A settling period is required after backfilling due to the anticipated consolidation of the pond
solids under the weight of the backfill. The duration of the settlement period will depend on the
rate of settlement, which has been monitored and reported to the EPA on a quarterly basis.

The liquid wastes anticipated during closure are from dewatering activities and from equipment
decontamination. Prior to expiration of the LDR case-by-case extension on December 31, 2001,
water from dewatering activities was sent to an onsite RCRA MTR surface impoundment. After |
January 1, 2002, any liquid wastes will be sent to a new on-site water treatment plant or
otherwise managed in accordance with RCRA regulations. Construction debris and other solid
wastes that are not hazardous may be disposed of in the on-site solid waste landfill or an off-site
solid waste landfill.

Since Pond 15S will be closed with waste in place as a hazardous waste landfill, this plan also
incorporates a Post-Closure Plan. Post-closure activities for Pond 158 will include inspections,
maintenance, and the continuation of FMC’s ongoing RCRA Groundwater Monitoring Program.
In addition, FMC will continue to monitor any settlement of the final RCRA cap during the post-
closure period.

Pond 158 Closure Plan 1-2 May 2002
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Section 1 — Executive Summary

' A detailed schedule and cost estimate for the closure and post-closure activities are presented in
this Pond 15S Closure Plan. Due to the nature of this recommended type of closure, construction
activities will, of necessity, take longer than the regulatory time for closure of 180 days. This
Pond 15S Closure Plan serves as a request for EPA approval of an extended closure périod for
‘Pond 158, in accordance with 40 C.F.R. §265.113(b)(1)(i).

The closure activities will be documented and certified by a Professional Engineer registered in
the State of Idaho. After completion of the closure activities, FMC will submit a closure
certification report to EPA Region 10.

Pond 158 Closure Plan 1-3 , May 2002
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Section 2
Introduction

2.1 FACILITY DESCRIPTION

FMC Idaho, LLC (FMC), formerly Astaris Idaho, LLC (Astaris), owns and is decommissioning
its elemental phosphorus production plant in southeast Idaho, located in Power County,
approximately 3 miles west of Pocatello (Figure 2-1). The facility ceased producing elemental

phosphorus from phosphate ore in December 2001 and is currently being decommissioned by
FMC.

The FMC EPA Facility Identification Number is IDD 070929518. In operation since 1949, the
FMC plant is located geographically within a Superfund site known as the Eastern Michaud Flats
(EMF) site, which was placed on the National Priorities List (NPL) on August 30, 1990. A
remedial investigation/feasibility study (RI/FS) was initiated in 1992, and has been completed at
the EMF site (Bechtel, 1?96; Bechtel, 1997). EPA issued a ROD for the site in June 1998.

The FMC facility first became subject to the Resource Conservation and Recovery Act (RCRA)
Subtitle C permitting regulations in March 1990 due to the removal of the Bevill Exemption
from certain mineral processing wastes. The plant operation included waste management units
(WMUs) which have interim status under RCRA. One of these units, Phossy Waste Surface
Impoundment Pond 15S (designated as WMU #3), was included in the RCRA Part B Permit
Application submitted to EPA Region 10 on March 1, 1991 (FMC, 1991a). The location of the
pond is shown in Figure 2-2.

Pond 158 covers an area of 9.4 acres and has an approximate 140-acre feet capacity. It is double-
lined, and is equipped with a leachate collection, detection, and removal system (LCDRS)
between the two liners. In addition, groundwater beneath Pond 15S is monitored with a RCRA
groundwater monitoring system that, for this pond, consists of one upgradient and three
downgradient wells.

2.2 CLOSURE PLAN BACKGROUND

A closure plan for Pond 15S was initially submitted to EPA Region 10 on August 31, 1993.
Revised closure plans were later provided on November 29, 1995, and September 1996 in response
to EPA comments. FMC submitted the Pond 15S Closure Plan August 1998 to incorporate design
changes to the closure cap at the request of the EPA. This closure plan has been revised to
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Section 2 — Introduction

incorporate the responses to EPA comments that were submitted to EPA on April 12, 1999; the
initial fill and temporary cap construction activities conducted in 1999; and updated technical
specifications, final cap design considerations, settlement monitoring since 1999; final cap
construction drawings; and plant closure. This document has also been updated and supersedes
the closure plans for Pond 15S that FMC previously has provided to the Agency.

23 PROCESS AND UNIT DESCRIPTION

231 Waste Management

The FMC plant produced elemental phosphorus, which has generated two RCRA-regulated
waste streams that were managed in surface impoundments — phossy water and precipitator
slurry. Both of these waste streams, along with 8S Recovery Process effluent, have been sent to
Pond 158S.

Elemental phosphorus oxidizes upon contact with air. In order to prevent oxidation, the
elemental phosphorus produced at the plant was stored under water. The resulting stream is
known as phossy water, which is any water that has come into contact with elemental
phosphorus. Other sources of phossy water included water used for condensing gaseous
phosphorus, purging pump packings, and handling or storing wastes. Phossy water contained
elemental phosphorus as well as suspended and dissolved solids. Phossy water generated in the
furnace building has occasionally tested as a RCRA toxicity characteristic hazardous waste,
specifically for cadmium (EPA Hazardous Waste Code D006 per 40 C.F.R. §261.24).
Blowdown from the Anderson scrubber at the Phos Dock also occasionally exhibited the
toxcicity characteristic for cadmium.

The second waste stream, precipitator slurry, was generated when precipitator dust from the
electrostatic precipitators was slurried with water, to facilitate transport to surface impoundments
for storage and (until 1990) drying. This waste stream also contained elemental phosphorus and
suspended/dissolved solids. In 1989, one of three samples of precipitator slurry tested hazardous
for cadmium (EPA Hazardous Waste Code D006 per 40 C.F.R §261), using the Extraction
Procedure Toxicity Test. However, a subsequent sample taken in September 1990, and other
samples of precipitator slurry collected since then, have not exceeded the regulatory criteria for
cadmium, as defined by the Toxicity Characteristic Leaching Procedure (TCLP). All samples
were taken at the furnace building prior to the waste stream being transported to surface
impoundments. FMC implemented process changes to reduce elemental phosphorus content and

Pond 158 Closure Plan 2-4 May 2002
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Section 2 — Introduction

ensure that precipitator slurry will not contain concentrations of soluble cadmium in excess of
toxicity characteristic hazardous waste thresholds.

2.3.2  Unit Description

Pond 15S was built over a major portion of two previous, unlined precipitator slurry ponds
known as Ponds 5E and 6E. The waste from these old ponds was dried and excavated down to
native soils prior to the beginning of Pond 15S construction. The ongoing CERCLA process at
the EMF site will address any need to carry out remediation with respect to these former ponds.
This approach is consistent with that outlined in the EPA Region 10 RCRA/CERCLA
Memorandum of Understanding for the EMF Site, dated April 19, 1991 (Appendix C).

The rectangular-shaped Pond 15S is approximately 1,040 feet by 440 feet, measured along the
centerline of the embankments, and has a 16.5-foot depth from the high water line to the pond
bottom. The embankments are a minimum of 15 feet wide at the top; they are at an elevation
generally 21 feet higher than the pond bottom, which provides 4.5 feet of freeboard from the high
water line to the top of the embankment, and 2 feet of freeboard from the high water line to the
highest point of the bottom liner. The pond capacity is approximately 140 acre-feet. As

measured on January 14, 1999, the specific details of the pond are as.follows:

Pond | Area Pond Bottom of | Top of Pond
15S | (acres) | Capacity Pond Liner
(acre-feet) Elevation Elevation
(feet) (feet)
N 4.7 70 4450 4469.1
S 4.7 70 4450 4469.1

Native soil in the area of the pond is light brown, medium-density silt, with a trace of fine sand
and clay. The pond embankments were built from the native soil and compacted to a minimum
of 95 percent of modified proctor maximum density (AASHTO T-180). Optimum moisture
content was found to be 15 to 19 percent, with a maximum density of 104.2 pounds per cubic
foot.

The greatest height of the embankments relative to the surrounding terrain occurs along the south
side of the pond, where the embankment is about 22 feet higher than the immediate grade outside
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the pond. The embankments have a 3:1 slope on the inside of the pond and a 2:1 slope on the
outside.

A cross section of the pond is illustrated in Figure 2-3 and is described as follows: The subgrade
below the pond bottom is native silty soil. The subgrade was constructed with a leak detection
trench, segmented into four runs located along the east-west centerline of the pond. These four
trench segments vary in depth from 1 to 2.5 feet, and slope from both ends toward the center of
each segment at a 1 percent grade. The pond subgrade, including the trenches, was lined with a
30-mil PVC liner which was constructed with factory seams approximately five feet apart, and
had field-glued seams in the large factory-made section. This liner conforms to the trenches and
provides a seal across the entire pond bottom surface. '

Above the bottom liner, a four-inch-diameter, perforated PVC sewer pipe (SDR 35) was laid in
the bottom of the trenches. The trenches were filled with 1.5-inch drain rock, and a filter fabric
was installed over this rock, flush with the pond bottom surface. A one-foot-thick layer of sand
and silty soil was placed above this bottom liner, consisting of free-draining material with well-
rounded particles. A second 30-mil PVC liner was placed above this free draining layer. To
protect this second liner, a one-foot-thick layer of native silty soil, free of rock and debris, was
placed. Above this, a six-inch-thick layer of three-inch crushed slag was placed to protect the
liner system.

The inside slopes of the pond embankment were constructed as follows: The embankment
subgrade was constructed of native silty soils compacted to 95 percent maximum density. The
PVC liner used on the bottom of the pond extends up the embankment and is anchored in a
continuous one-foot-deep “V” trench at the top of the embankment.

Above this, a one-foot layer of free draining material was placed. The second liner extends from
the pond bottom over this one-foot layer, and is anchored in another continuous one-foot deep
“V” trench at the top of the embankment.

As on the bottom, the second liner is covered with a one-foot-thick protective layer of silty soil
free of rock and debris. Above this, a six-inch-thick layer of three-inch crushed slag was used up
to the finish grade of the top of the dike.
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Section 2 — Introduction

Each of the four runs of perforated PVC sewer pipe covered with drain rock (as descﬁbed above)
is connected at its center to a four-inch PVC SDR 35 sewer pipe, which extends through the
bottom liner and under the embankment into a leachate collection sump. A seal was made at the
liner at each of these pipe penetrations through the embankment.

Each PVC pipe empties into a leachate collection sump located outside the pond dike. The
sumps are constructed using precast concrete manhole sections. The bottom sections of the
manholes were set on cast-in-place, reinforced concrete bases, with a seal created using
expansive grout. Where the PVC pipe penetrates the manholes, expansive grout was used to seal
the joint. The top of each manhole is set at an elevation 13.8 feet below the high water level of
the pond.

2.3.3 Current Status

Pond 158 has not received wastes since September 1993. It has been used to send and receive
decant water for freeboard maintenance. The partitioning dike was constructed in the second
quarter of 1996. The initial fill and temporary cap construction activities were completed on
October 22, 1999. Interim dewatering and settlement monitoring are currently being performed.
. All closure activities will be conducted in accordance with this Pond 15S Closure Plan, which
reflects the requirements of 40 C.F.R. §265.228(a)(2).

24  CLOSURE PLAN ORGANIZATION

This plan contains the following information:

. Section 3 discusses the regional and site characteristics, and the maximum waste
inventory for Pond 158S.

. Section 4 describes the groundwater monitoring program.

. Section 5 contains a description of the groundwater quality assessment.

. Section 6 presents a summary of the closure activities, the rationale for these activities,

and the closure schedule.

. Section 7 discusses the requirements and parameters considered for the proposed RCRA
cap.
. Section 8 describes closure procedures, including site preparation, backfilling, equipment

decontamination, monitoring activities, and cap installation.

Pond 158 Closure Plan 2-8 May 2002
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. Section 9 provides the closure certification that will be submitted to EPA upon
“completion of closure.

»  Section 10 discusses the post-closure care activities that will be conducted subsequent to
closure completion.

. Section 11 presents the cost estimates for closure and post-closure care for the unit.

. Section 12 contains financial assurance documentation for the estimated closure/post-
' closure costs.

. Section 13 contains a list of referenced documents used in the preparation of this closure
plan.
. Section 14 contains an indexed completion checklist for closure plan sections with

regulatory requirements.

This closure plan also includes a number of appendices. Appendices A and B contain specific
monitoring well geologic logs and completion diagrams, respectively. Appendix C provides the
RCRA/CERCLA Memorandum of Understanding for the FMC Pocatello Plant, dated April 19,
1991, and an EPA memorandum entitled “Coordination between RCRA Corrective Action and
Closure and CERCLA Site Activities,” from Steven Herman and Elliott Laws, (Assistarit
Administrators, OECA and OSWER, respectively), dated September 24, 1996. Appendix D
contains correspondence between FMC and EPA regarding reductions to analytical parameters
for FMC’s RCRA groundwater monitoring program. Appendix E contains the Field Sampling
Plan for Equipment Decontamination Confirmation, and Appendix F provides groundwater
chemistry statistics for the unit. ,Appendix G contains the Health and Safety Plan that will be
followed during closure of Pond 15S, while Appendix H presents the results of HELP modeling
performed for the proposed and RCRA guidance caps. The technical specifications, instrument
data sheets, and drawings for the proposed final cover, as well as the Construction Quality
Assurance Plan, are included in Appendix I. Appendix J (not used) has been replaced by Calc.
24230-016-4 “Settlement Evaluation Final Cap” which is contained in Appendix M. Appendix
K presents the results of geotechnical investigations conducted in 1993 on wastes from Pond
15S. Appendix. L contains the laboratory results for geotechnical analyses performed on Pond
158 samples in 1994. Appendix M contains geotechnical and drainage calculations for the Pond
15S proposed final cover. Appendix N contains vendor information and test data on the
~ compatibility of the proposed cover liner material with the waste in the unit.
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Section 3
Site Characteristics

3.1 GENERAL

The FMC Pocatello plant is located at the base of the northern slope of the Bannock Range,
where it merges with the Snake River Plain. . The plant is approximately one mile west of the
Portneuf River, and four miles southeast of the American Falls Reservoir on the Snake River
(Figure 2-1). The general site area is situated on the southern margin of the Eastern Michaud
Flats at the base of the northernmost mountain of the Bannock Range. The Michaud Flats are
part of the extensive Snake River Plain.

The Portneuf River, a tributary of the Snake River drainage system, is the only perennial stream
near the FMC facility. The river flows northwesterly through Pocatello and discharges into the
American Falls Reservoir. The FMC facility is not subject to flooding by 100-year peak floods
by either river. A detailed description of the 100-year flood plain within the region of interest is
presented in Section B.3.2 (Volume 1) of the RCRA Part B Permit Application (FMC, 1997).

The surface elevation within the FMC property ranges from approximately 4,440 feet above
mean sea level (MSL) at the northern boundary of the facility to about 5,200 feet in the south
(Figure 2-1). Within the former operational areas of the FMC plant, the ground elevation ranges
from approximately 4,450 to 4,500 feet. A site topographic map for the Pond 15S vicinity is
presented in Figure 3-1.

A discussion of regional and site characteristics including climate, surface conditions, subsurface
conditions, groundwater, and hydrogeology is presented in the RCRA Interim Status
Groundwater Monitoring Assessment (FMC, 1993), and in the Remedial Investigation Report for
the Eastern Michaud Flats Site (Bechtel, 1996). These publications were submitted to EPA on
August 24, 1993 and August 23, 1996, respectively.

3.2 CLOSURE SITE AREA

The Pond 15S waste management unit (WMU #3) is located in the southwestern part of the FMC
plant facilities (Figure 2-2).

The proposed limits of the final cap (LFC) are shown on Drawings 160-C-213 and 160-C-217
(Appendix I). For the purposes of this Closure Plan, the boundaries of the waste management
unit (WMU #3) are considered to be the same as the LFC,; and LFC defines the “closure area”.

Pond 158 Closure Plan 3-1 May 2002
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Section 3 — Site Characteristerics

The closure area was determined on the basis of the operation and management of the pond.
Wastes were discharged into Pond 15S via a peﬁnanent piping system. Prior to September 1993,
a vacuum truck periodically discharged wastes, at the pond’s unloading area, which was then
washed into the pond. The closure area encompasses the pond contents and the entire top of the
perimeter dike, including the unloading area.

Pond 158 was constructed over a major portion of two previously used unlined precipitator slurry
surface impoundments known as Ponds SE and 6E. The waste from these former ponds were
dried and excavated down to native soil prior to construction of Pond 15S. The previously used
area outside the LFC of Pond 15S will be remediated as part of the CERCLA RD/RA. There
have been no instances of overtopping the containment system at Pond 15S. Therefore, the
closure area (and coinciding LFC) for Pond 15S is appropriate because it consists of the area
where Pond 15S waste management activities took place.

Hydrogeologic information is outlined in detail in the RCRA Interim Status Groundwater
Monitoring Assessment (FMC, 1993). Groundwater at the facility is monitored by upgradient
and downgradient wells, as discussed in Sections 4 and 5 of this Closure Plan.

33 MAXIMUM WASTE INVENTORY

The maximum amount of waste (pond solids) present in Pond 15S is 140 acre-feet, or
approximately 226,000 cubic yards. This amount is based on the fact that as of September 1993
the unit was at capacity. No further wastes were placed in Pond 15S. Therefore the maximum
waste inventory for purposes of this Pond 15S Closure Plan is 140 acre-feet.

Pond 158 Closure Plan 33 May 2002
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Section 4
Groundwater Monitoring

This section presents. a description of the current Pond 15S groundwater monitoring program
which will be continued during the closure and post-closure periods. The objective of the
monitoring program is to identify whether increases in hazardous constituent concentrations
occur downgradient of the closed unit. Section 4.1 describes the proposed monitoring well
network, and Section 4.2 discusses the monitoring frequency and summarizes the monitoring
procedures.

4.1 MONITORING WELL NETWORK

The RCRA groundwater monitoring well network for Pond 15S consists of one upgradient well
(Well 165) and three downgradient wells (Wells 113, 115, and 166). The locations of these wells
in relation to the groundwater flow direction in the vicinity of Pond 15S are shown in Figure 4-1
and groundwater contours are presented in Section 5.

Well 165 is 97.0 feet deep and Well 166 is 98.0 feet deep. Well 113 is centrallyllocated
immediately north of Pond 15S, and is 94.5 feet deep. Well 115 is located near the northeast
* comner of the unit, and is 131 feet deep. A summary of the monitoring well screened intervals is
provided in Table 4-1. The drilling logs and well completion diagrams of wells in the
monitoring network, as well as those used to develop the description of site hydrogeology
presented in Section 5, are provided in Appendices A and B.

TABLE 4-1
MONITORING WELL CONSTRUCTION SUMMARY

Well No. Well Casing Well Diameter Slot Size Screen Interval
Depth
(ft bgs) (in) (in) (ft MSL)
113 94.5 4 0.02 4379.0-4369.5
115 131.0 4 0.02 4349.2-4339.2
165 97.0 4 0.02 4376.7-4366.7
166 - 98.0 4 0.02 4379.9-4369.9

Notes: All well casings are constructed from Schedule 40 PVC with stainless steel screen material.
bgs = below ground surface
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Section 4 — Groundwater Monitoring

4.2 MONITORING FREQUENCY, PROCEDURES, AND STATISTICAL
ANALYSIS

Chemical analytical data and groundwater level measurements have been collected on a quarterly
basis since the installation of the RCRA groundwater monitoring network in September 1990.
Since 1992, additional monitoring wells were installed as part of the CERCLA RI/FS effort.
Monitoring at the CERCLA wells was conducted on a quarterly basis from April 1992 through
December 1994, and has been conducted semi-annually thereafter. The results are submitted to
EPA Region 10 for review in accordance with the RCRA/CERCLA Memorandum of
Understanding (included as Appendix C in this plan), and in the RCRA Interim Status
Groundwater Monitoring Assessment reports submitted annually (FMC, 1993b; 1994; 1995,
1996a, 1997a, 1998a 1999a, 2000 and Astaris, 2001a). The annual groundwater monitdring
assessment reports specifically address FMC’s RCRA surface impoundments, including Pond
15S.

The RCRA Interim Status 2000 Groundwater Monitoring Assessment (Astaris, 2001a) included
statistical analyses for three indicator parameters: arsenic, fluoride, and selenium. Time-series
plots of these parameters were created wherein mean values for the reporting year were compared
to those of previous years. Where the current values were higher for any indicator, a Mann-
Whitney non-parametric test was conducted to assess the significance of the increase. In
addition, qualitative evaluations were performed for the other indicator parameters reported,
including potassium, which has been shown to be a very good indicator parameter for recent
releases. Both statistical and qualitative methods conclude that Pond 15S has not released
constituents to groundwater (Astaris, 2001a). | '

During the initial phases of the closure period, FMC proposes to continue quarterly groundwater
monitoring and analyses at Pond 135S, consistent with the RCRA alternate monitoring program
(per 40 C.F.R. 265.93(d) and (e)) being implemented at FMC’ other WMUs, as outlined in the
June 1995 correspondence between EPA and FMC (Appendix C) and the RCRA Interim Status
Groundwater Monitoring Plan (FMC 1999b). Consistent with the June 1995 correspondence
between EPA and FMC (Appendix D), groundwater samples collected from the unit’s
monitoring wells will be analyzed for the following analytical and physical parameters:
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Section 4 — Groundwater Monitoring

. arsenic

. cadmium
. chloride

. fluoride

. nitrate

. potassium
. selenium

ammonia

sulfate

specific conductance
turbidity

pH

temperature

~ orthophosphate

These samples will be collected in accordance with the procedures described in the Sampling and
Analysis Plan (Attachments 10-1 [QAPjP] and 10-2a [FSP] in Section 10). The groundwater
surface elevation will be determined each time the groundwater is sampled. Groundwater
monitoring data will be maintained by FMC and the results of the groundwater quality
assessments will be submitted annually to EPA. Groundwater quality data will be evaluated
quarterly and statistically analyzed annually. The statistical analyses used are described in the
RCRA Interim Status Groundwater Monitoring Plan (FMC, 1999b).
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Section 5
Groundwater Assessment

This section presents a description of groundwater conditions in the Pond 15S (Waste
Management Unit #3). Subsection 5.1 describes the site hydrogeology and Subsection 5.2
summarizes the groundwater chemistry. ‘

5.1 HYDROGEOLOGY

This description of the hydrogeology of the Pond 15S area is based on geologic logs and well
completion diagrams of Wells 101, 102, 113, 114, 115, 130, 137, 165, and 166, which are
provided in Appendices A and B. Also used to develop this description were hydrogeologic and
geochemical information in the Remedial Investigation Report for the Eastern Michaud Flats
Site (Bechtel, 1996), and the groundwater chemistry information in the RCRA Interim Status
2000 Groundwater Monitoring Assessment (Astaris, 2001a).

The hydrogeology in the Pond 15S area is transitional between that of the Bannock Range and
that of the Michaud Flats. In the Bannock Range groundwater flows through undifferentiated
and apparently discontinuous sedimentary and volcanic rock units under steep gradients. In the
Michaud Flats, groundwater flows through relatively continuous, high conductivity basalt and
gravel aquifers under flatter gradients. The transitional zone is characterized by small,
heterogeneous coalescing alluvial fans where groundwater flow occurs predominantly within
localized sand and gravel lenses.

The hydrogeology in the Pond 15S area is illustrated on Figures 5-1 and 5-2. The location of the
cross-section is shown on Figure 5-1 and the cross section A-A'is shown on Figure 5-2. The
upper geologic unit beneath Pond 135S is an approximately 75-foot-thick, unsaturated silt
containing several silty gravel layers. These gravel layers occur at an approximate depth of 20
feet, are approximately 10 to 20 feet thick, and consist predominantly of quartzitic and volcanic
fragments. The silt is underlain by a 10- to 20-foot-thick layer of gravel of metamorphic and
volcanic lithology. This is the uppermost water-bearing zone and is referred to as the shallow
aquifer. This gravel is apparently continuous throughout the Pond 15S area and is underlain by a
saturated silt layer, which ranges from approximately 15 to 45 feet thick.

The saturated silt is underlain by an approximately 20- to 35-foot-thick layer of gravel of
volcanic origin. This gravel is apparently continuous in the northeast direction. This layer,
which is referred to as the deep aquifer, is underlain by volcanic bedrock.
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Section 5 - Groundwater Assessment

Groundwater is encountered at an approximate depth of 65 feet in the Pond 15S area, which
corresponds to an elevation of 4,395 feet mean sea level. Seasonal fluctuations in water levels
are on the order of 1.5 feet (Well 115) to 3.1 feet (Well 137), with the higher water elevations
occurring during the winter months.

Groundwater flow in the shallow aquifer in the Pond 15S area is toward the northeast, as shown in
the contours of November 2000 (Figure 5-3). During 2000, the horizontal hydraulic gradient
ranged from approximately 0.0006 to 0.0007 as measured between upgradient Well 165 and
downgradient Well 115. No significant seasonal or other temporal changes in this flow pattern are
apparent. Vertical potentiometric head differences measured in June 1994 are shown in Figure 5-4.
During the period June 1992 to September 1994, vertical potentiometric head differences. in
shallow/deep well pair 101/102 have generally indicated downward flow potential in this area, and
have rangéd from 0.01 to 0.17 feet. In downgradient well pair 130/137, vertical potentiometric
head differences ranged from 0.89 feet (upward flow potential) to 0.41 feet (downward flow
potential) during the same time period. The hydrographs for the Pond 15S monitoring wells for the
period October 1990 through November 2000 are presented in Figure 5-5.

The results of a pumping test conducted in Well 113 indicate the hydraulic conductivity of the
shallow aquifer in the Pond 15S area is 397 feet/day (0.14 centimeters per second). This value
may be used to calculate the groundwater seepage velocity using the following equation:

V = KI ‘ where:

n
= groundwater seepage velocity in feet per day;

hydraulic conductivity in feet per day;
effective aquifer porosity (dimensionless); and

=2 R <
I

= horizontal hydraulic gradient (dimensionless).

The effective porosity of the upper aquifer was estimated at 20 percent and the value used for the
hydraulic gradient was 0.0006, which is the average for the year 2000. Using these values in the
above equation yields an estimated seepage velocity of 1.2 feet per day.
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Section 5 — Groundwater Assessment

The groundwater flux beneath the pond was estimated to be 16,000 gallons per day (2,140 cubic
feet per day), using the followmg equation:

Q = KIA  where:

Q = groundwater flux in cubic feet per day;

K hydraulic conductivity in feet per day;

I = horizontal hydraulic gradient (dimensionless); and

A = cross-sectional area in square feet of aquifer beneath Pond 158, perpendicular to

flow direction.
The aquifer cross-sectional area was estimated to have a width of 600 feet and a thickness of
15 feet.

5.2 GROUNDWATER CHEMISTRY

The groundwater chemistry information for 'wells in the Pond 15S monitoring network is
summarized in Table 5-1. Based on the geochemical data from upgradient Well 165, the shallow
groundwater chemistry in the upgradient vicinity of Pond 15S is that of the Michaud Flats
hydrogeochemical regime, which is a calcium chloride system. Downgradient Wells 113, 115,
and 166, however, are classified as having Bannock Range chemistry, which is a calcium
bicarbonate type. Both the Bannock Range and Michaud Flats waters have consistent, low
representative potassium concentrations. Thus, Pond 15S is in an area of mixed or transitional
groundwater chemistry. '

As part of the CERCLA remedial investigation, groundwater samples were collected from
upgradient and downgradient wells and analyzed for major ions; physical parameters; nutrients
and fluoride; metals; and radiological parameters. Of the major ions, sulfate, sodium, and
bicarbonate alkalinity concentrations were elevated in samples from downgradient wells with
respect to mean concentrations in samples from background wells. Calcium, chloride, and
magnesium were elevated with respect to the Michaud Flats representative levels, but not the
Bannock Range levels; or in some downgradient wells, but not in others. This may be explained
by the transitional character of the water chemistry in this area. The pH in samples from
downgradient wells is slightly lower than background levels and the total dissolved solids

- concentrations and specific conductance are elevated.
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Section 5 — Groundwater Assessment

Arsenic, boron, cobalt, lithium, and manganese concentrations are also elevated in downgradient
wells, but barium and selenium concentrations are not. Of the nutrients and fluoride group, only
orthophosphate concentrations are elevated in downgradient wells. No significant concentrations
of organic chemicals or radionuclides were detected in samples from Pond 15S monitoring wells.

The time series plots of the concentrations of the indicator parameters arsenic, fluoride, and
selenium for the monitoring period up to 2000 are presented in Appendix F. The groundwater
chemical data from which these plots were developed, as well as the resulting statistics, are
provided in Appendix F. Elevated concentrations (above background) of potassium in Wells 113
and 166, and nitrate in Well 166, and orthophosphate and arsenic in Well 115 are evident.
However, analysis of the 2000 groundwater data indicated no significant increases in indicator
parameter concentrations with respect to previous data.

Pond 15S Closure Plan 5-9 May 2002
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Section 5 - Groundwater Assessment

TABLE 5-1
GROUNDWATER CHEMISTRY — POND 15S AREA
Michaud® Bannock®” Well 1137 .
Analyte 95% UCL“Y® [95% UCL*“* (2000 Q 1/2000Q 2] 2000Q 3 | 2000Q 4
Chloride 212.02 64.06 153 150 153 147
Potassium 12.90 11.54 275 24.3 27.5 254
Sulfate 115.77 125.35 84.5 82 86.2 87.5
Specific 1193 762 1120 1116 1109 1117 -
conductance, at 25
|C,umhos\cm .
pH 7.90 7.71 743 7.31 7.26 727
Temperature, 17.00 17.74 11.4 11.7 114 11.2
degrees C
Total Ammonia 0.782 0.315 02U 02U 020 02U
(NH3+NH4 as N) '
Nitrate 4.728 1.944 55 55 6.2 6.2
(NO3 as N)
|Orthophosphate 0.943 0.631 0.23J] 0.23UJ 0.24 0.19
(PO4as P)

Fluoride 0.816 0.602 0.56 0520 041]) 0.52
Arsenic, total 0.0157 0.0183 0.0305 0.0306 0.0286 0.0337
[Cadmium, total 0.0025 0.0012 0001U 1| 0001U 0001U 0001U
Selenium, total 0.0059 0.0030 0.005U | 0005U 0.0037) 0.005U
Turbidity (NTU) in.a. na. 0.5 05 0.6 0.7

Notes:
®n mg/l, unless noted U = Qualified Not Detected U=Measured Not Detected

J = estimated value R = rejected
@ 95% UCLs were calculated from all data through 2™ quarter 1998

®Source: RCRA Part B Permit Application, Volume 5, Section E, Table E-19, Revised 11/23/98
“n.a. = not available
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Section 5 - Groundwater Assessment

TABLE 5-1 (CONT'D)

Michaud® | Bannock® Well 1157
Analyte 95% UCL®® [959% UCLP™| 2000 Q 1]2000Q 2| 2000Q 3 | 2000Q 4
[Chloride 212.02 64.06 151] 149 154 1527
Potassium 12.90 11.54 11517 9.98 13 11.3J
Sulfate 115.77 125.35 1357 132 137 1377
Specific 1193 762 1814 1804 1788 1831
conductance, at 25
C, umhos\cm
pH 7.90 7.71 7.55 743 74 7.38
Temperature, 17.00 17.74 115 11.1 11.1 10.8
f{degrees C
Total Ammonia 0.782 0.315 0.2U] 0317 02U 0.2
J(NH3+NH 4as N) :
Nitrate 4.728 1.944 02517 0.26 0.41 055])
(NO3 as N)
Orthophosphate 0.943 0.631 25] 1917 2.7 2.7
I(PO4 as P)
Fluoride 0.816 0.602 010 0.1U 01U 010
Arsenic, total 0.0157 0.0183 0.248 0.233 0.254 0248
1Cadmium, total 0.0025 0.0012 0.00085 UJ| 0.001U 0.001U 0.001 U
. Selenium, total __[0.0059 0.0030 0004U | 0.005U | 0.005U 0.0071
" [Turbidity (NTU)  |n.a. Ina. 0.3 0.8 0.8 0.6
Notes: .
Din mg/l, unless noted U = Qualified Not Detected U=Measured Not Detected
J = estimated valte R = rejected
® 959 UCLSs were calculated from all data through 2™ quarter 1998
®Source: RCRA Part B Permit Application, Volume 5, Section E, Table E-19, Revised 11/23/98
®n.a. = not available
Phase IV Ponds Closure Plan 5-11 May 2002
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Section 5 - Groundwater Assessment

TABLE 5-1 (CONT'D)

Michaud” | Bannock®™ Well 165©
Analyte 95% UCL®® |95% UCL®® [2000Q 1] 2000Q 2 [ 2000Q 3 | 2000Q 4
|Chloride 212.02 64.06 2387 253 303 2067
Potassium 12.90 11.54 11773 124 1447 13]
Sulfate 115.77 125.35 1487 165 196 135])
Specific 1193 762 1374 1472 1627 1284
conductance, at 25
IC,umhos\cm
I_pH 7.90 771 7.42 7.28 7.22 7.28
Temperature, 17.00 17.74 12.2 124 12.1 119
degrees C
Total Ammonia  |0.782 0.315 02U7 02U0J 02U 02U
(NH3+NH4 as N)
Nitrate 4.728 1.944 3.31) 32 4 347
|(NO3 as N) A
[Orthophosphate 0.943 0.631 049] 04UJ 0.46 0.55
(PO4 as P)
Fluoride 0.816 - 0.602 0.117J 0.09 UJ 0.12 0237J
Arsenic, total 0.0157 0.0183 0.027 0.0288 0.0302 0.0305
|Cadmium, total 0.0025 0.0012 0001U | 0.001U 0.001U - 0.001U
Selenium, total 0.0059 0.0030 0.0064 U | 0.0094 0.0063 0.0056
. Turbidity (NTU) _|na. na. 05 04 05 04
Notes:
®in mg/1, unless noted U = Qualified Not Detected ' U=Measured Not Detected
J = estimated value R = rejected
@ 95% UCLs were calculated from all data through 2™ quarter 1998 _
®Source: RCRA Part B Permit Application, Volume 5, Section E, Table E-19, Revised 11/23/98
®n a. = not available
Phase IV Ponds Closure Plan 5-12 May 2002
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Section 5 - Groundwater Assessment

TABLE 5-1 (CONT'D)

Michaud” | Bannock® Well 166
Analyte 95% UCL®® [95% UCL®® | 2000Q 1] 2000Q 2| 2000Q 3 | 2000Q 4
Chloride 212.02 64.06 174] 164 196 2107
Potassium 12.90 11.54 2571] 32.9 34.1 34.1])
Sulfate 115.77 125.35 1397J 125 149 1411]
Specific | 1193 762 1738 1786 1924 1870
conductance, at 25 :
C,umhos\cm _
pH 7.90 7.71 7.34 7.23 7.14 7.19
Temperature, 17.00 17.74 11.2 11.1 111 10.7
degrees C i
Total Ammonia 0.782 0.315 02UJ 02Ul 02U 020
(NH3+NH4 as N)
Nitrate 4.728 1.944 9.1] 9.2 10.3 93]
(NO3 as N)
Orthophosphate 0.943 0.631 0517 0.37U0] 0.46 0.46
(PO4 as P) ' :
Fluoride 0.816 0.602 0.89 14U 0.91 091]
Arsenic, total 0.0157 0.0183 0.008 U °{0.0273 0.0286 0.0264
|Cadmium, total 0.0025 0.0012 0.00072 UJ}|0.001 U 0.001U 0.001 U
Selenium, total 0.0059 0.0030 0.005U [0.0033) (00050 0.0051
. Turbidity (NTU) |n.a. n.a. 0.5 0.6 0.6 0.5
Notes:
®jn mg/l, unless noted U = Qualified Not Detected U=Measured Not Detected
. J = estimated value R = rejected
@ 95% UCLs were calculated from all data through 2* quarter 1998
®Source: RCRA Part B Permit Application, Volume 5, Section E, Table E-19, Revised 11/23/98
®p_.a. = not available
Phase IV Ponds Closure Plan 5-13 May 2002

E:\Pnd 158 CP\Pnd 15S CP 2002\text\Section 5.Doc



file://E:/Pnd




Section 6
Closure Plan Description

The planned closure activities for Pond 15S are summarized in Section 6.1. The rationale for the
closure is based on the performance standards discussed in Section 6.2. Section 6.3 contains
performance standards for decontamination of materials and equipment. The decontamination
and closure activities will be conducted in accordance with the Health and Safety Plan described
in Section 6.4. Sampling and analysis procedures during the closure activities are addressed in
Section 6.5. The closure schedule is described in Section 6.6, and amendments to the Closure
Plan (if necessary) are addressed in Section 6.7.

6.1 PLAN SUMMARY DESCRIPTION

Pond 158 will be closed with waste in place as a RCRA hazardous waste landfill, which includes
placing a final cover over the unit. The objective of the closure is to reduce and control potential
migration of waste constituents from the pond solids into the groundwater or surrounding soils.
Any contaminated surface or subsurface soils within the limits of the final cap will be contained
under the cap.

FMC proposes to use the cap design presented in this closure plan, which is the same closure cap
design for Pond 8S. The Pond 8S final cap has been approved by EPA and installed during the
1999 construction season. The final cap for Pond 15S will be placed over the top of the pond
dike, as described in Section 7. The design presented for this closure plan includes information
and experience gained from closure activities which were conducted at Pond 8S.

Closure of Pond 15S will be implemented in accordance with applicable requirements of RCRA
in 40 C.F.R. Part 265. The closure procedures are described in detail in Section 8. After
notifying and obtaining concurrence from EPA, the following initial closure activities have
already been conducted at the unit:

e Construction of the central dike in an east-west direction across the pond by placing crushed
coarse slag and/or railroad ballast using the displacement filling method. The center dike
provided construction access for placement of the initial backfill over the pond.

o Raised perimeter dike elevations of the pond to accommodate the rise in the level of the pond
solids caused by the dike construction.

o Installed geofabric over the pond solids to separate the initial fill and pond solids,
concurrent with the installation of a perforated pipe drainage system for dewatering
the ponds during backfilling and consolidation.

Pond 158 Closure Plan : 6-1 ' May 2002
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Section 6 — Closure Plan Description

e Placed sand backfill using conveyor equipment to prevent exposure of pond solids to
the atmosphere as water was being pumped using portable pumps. Water pumped
from the pond during the backfill process was sent to an onsite RCRA MTR surface
impoundment for ultimate recycle back into plant processes.

e Placed additional granular backfill and geoweb panels in the pond to stabilize the
backfill, and to provide working platforms over each pond area.

e Installed wick drains upon completion of sand backfill, to improve drainage and
accelerate consolidation of the pond solids. '

e Backfilled the pond area with slag up to the subgrade surface level. Rough graded
and installed temporary settlement monitoring plates on the subgrade. Installed a
temporary cover on the subgrade surface to minimize precipitation infiltration into the
fill.

e Installed a temporary pumping system to remove water from the pond to accelerate its
consolidation.

Current closure activities being conducted are:

e Monitoring subgrade settlement until the settlement rate has diminished to an
acceptable level. ~

e Removing additional water using the pond dewatering system and pumping water
from the drainage system to a new on-site water treatment facility or otherwise
manage it in accordance with RCRA requirements.

The remaining closure activities are as follows:

e After completion of pumping, flush and remove all surface piping within the closure
area. Decontaminate and/or dispose of any structures or equipment associated with
these pipes, as described in Section 6.3.

e Mobilize the contractor, remove and dispose of the temporary cover, regrade the
subgrade, place the final cover, install temperature, pressure, and drainage monitoring
systems, install settlement monuments, certify closure, as discussed in Section 8.12,
and demobilize the contractor.

‘o Place barriers and warning signs around the closure area according to Section 10.2,
complete and submit an as-built survey plat, and record land use restrictions on the
property deed (40 C.F.R. §§265.116 and 265.119).

¢ Initiate post-closure monitoring in accordance with 40 C.F.R. §265.117, as outlined in
Section 10.

Pond 158 Closure Plan 6-2 May 2002
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Section 6 — Closure Plan Description

Closure and post-closure cost estimates and financial assurance demonstrations are
presented in Sections 11 and 12, respectively.

6.2 CLOSURE RATIONALE AND PERFORMANCE STANDARDS

6.2.1 Closure Rationale

The Closure Plan calls for closure of Pond 15S by capping. The objective of the plan is to reduce
and control potential migration of waste constituents into the groundwater or the surrounding
soils. Before capping the pond solids in the pond, any underground pipes outside the dike area
but within the limits of the closure area will either be removed for disposal or plugged and
capped in place, as described in Section 8.3.

Capping of Pond 158 is proposed to control infiltration of rain water into the waste (pond solids).
This will minimize migration of constituents from pond solids into groundwater or subsoil.
Waste migration into surface waters will also be prevented by capping as it will minimize
chances of contaminated precipitation runoff. Any contaminated surface soils within the limits
of the final cap (LFC) will be contained under the cap. '

6.2.2 Closure Performance Standards

The proposed closure of Pond 15S will be implemented in accordance with applicable RCRA
closure requirements specified in 40 C.FR. Part 265, Subparts G (Closure and Post Closure) and
K (Surface Impoundments).

The general closure requirements in 40 C.F.R. §265.111 require that the facility be closed in a
manner that:

(a)  Minimizes the need for further maintenance.

(b) Controls, minimizes, or eliminates to the extent necessary to protect human
health and the environment, post-closure escape of hazardous constituents,
leachate, contaminated runoffs, or hazardous waste decomposition products to
the ground or surface waters or to the atmosphere.

Closure with waste in place as described in Sections 7 and 8, and post-closure activities as
discussed in Section 10, will achieve the above objectives.

Pond 158 Closure Plan 6-3 May 2002
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Section 6 — Closure Plan Description

The closure performance requirements for surface impoundments in Subpart K (40 C.F.R.

§265.228(a)(2)) require the following for closing a surface impoundment as a hazardous waste
landfill: i

@)

(@)

(iii)

Eliminate free liquids by removing liquid wastes.

As described in Section 8.2, free liquids (wastewater) were removed during initial fill
activities. Dewatering of the unit will continue as needed to ensure that initial fill
settlement diminishes to acceptable levels prior to placing the final cap.

Stabilize remaining wastes to a bearing capacity sufficient to support the final cover.

As described in Section 8.6, pond solids will be stabilized by consolidation under the
weight of the sand and slag backfill. In addition, the presence of wick drains will
accelerate the consolidation period. The backfill provides a working platform for the
subgrade, which will support the final cover.

Cover the surface impoundment with a final cover designed and constructed to:
(A) Provide long-term minimization of the migration of liquids through the closed
impoundment, (B) Function with minimum maintenance, (C) Promote drainage and
minimize erosion or abrasion of the cover, (D) Accommodate settling and subsidence
so that the cover's integrity is maintained, and (E) Have a permeability less than or
equal to the permeability of any bottom liner or natural subsoils present.

The closure cap proposed for the pond is designed to conform to the above standards. The

design components of the cap are described in Section 7 of this closure plan.

- To ensure that the closed unit meets or exceeds all design criteria and specifications outlined in

this closure plan, a construction quality assurance (CQA) program (included in Appendix I) will
be implemented in accordance with 40 C.F.R. §265.19. After installation of the cap, the closure
area will be monitored for a period of 30 years, unless shortened or lengthened by the Regional
Administrator in accordance with 40 C.F.R. §265.117. During the post-closure care period,
FMC will perform the post-closure monitoring activities required by 40 C.F.R. §§265.117,
265.228(b), and 265.310, as- described in Section 10 of the Closure Plan.

6.3

MATERIALS/EQUIPMENT DECONTAMINATION

The waste streams received by Pond 15S have included characteristic hazardous waste.

Therefore, any equipment or salvageable material that comes into contact with wastes in Pond

15S during closure activities could be contaminated with residues that are potentially hazardous.

All such materials and equipment will be decontaminated prior to being reused, salvaged or
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disposed. Initial decontamination will involve rinsing with water and, if necessary, industrial
phosphate-free detergent to safely remove any elemental phosphorus. Once the phosphorus has
been removed, decontamination will continue to remove any hazardous waste residues. All
waste materials will be disposed of in accordance with applicable RCRA regulations.

This closure plan proposes the treatment standards contained in the hazardous debris rule
(codified in 40 C.F.R. §268.45) for decontaminating materials and equipment. FMC recognizes
that these regulations technically are applicable only to debris that is a hazardous waste destined
for disposal. Much of the materials and equipment that will be decontaminated are not destined
for disposal and their contaminants may not be hazardous. Therefore, the hazardous debris
regulation is not, by its terms, applicable to the decontamination activities associated with this
Closure Plan. However, treatment standards contained in the debris rule are being proposed as
an appropriate set of guidelines for effectively decontaminating materials and equipment.

Materials and equipment designated for decontamination will be decontaminated using a
combination of the extraction technologies included in Table 1 of 40 C.F.R. §268.45. 1t is
anticipated that one or more of the appropriate extraction technologies outlined in this table will
be used during the decontamination process. Details of the specific technologies most likely to
be used for each type of material/equipment are outlined in Section 8.3.

All residues removed from the materials/equipment and the decontamination washwater will be
disposed of in accordance with applicable regulatory requirements. The liquid wastes anticipated
are the existing water in the unit, the washwater from equipment deéontamination, and water
accumulated during pond consolidation.

To verify the effectiveness of decontamination, surfaces of the decontaminated
materials/equipment will be visually inspected to confirm the absence of any significant amount
of residual contamination. The performance standard to be used for all materials/equipment will
be the “clean debris surface” criteria, defined in Footnote 3 of Table 1 in 40 C.F.R. §268.45. In
addition, samples of the final rinsate will be analyzed to verify the effectiveness of
decontamination. The rinsate samples will be analyzed for RCRA metals using the TCLP
method and for total phosphorus. Equipment will be considered decontaminated if there is no
visual observation of elemental phosphorus (P,) as indicated by smoke or fire. Sampling and
analysis procedures will be performed in accordance with the “Field Sampling Plan for
Equipment Decontamination Confirmation During RCRA Pond Closures” contained in
Appendix E of this Closure Plan. The laboratory QAPP is maintained in the laboratory and at the

Pond 158 Closure Plan 6-5 May 2002
E:\Pnd 15S CP\Pnd 155 CP 2002\text\Section 6.doc



file://E:/Pnd

Section 6 — Closure Plan Description

FMC facility. A copy of the QAPP is also found in Volume 1. 1 Appendix C-5 of FMC’ RCRA
Part B Permit Apphcatlon November 23, 1998 (FMC, 1997b)

6.4 HEALTH AND SAFETY PLAN

To conduct the approved CERCLA RI/FS Work Plan activities at the FMC facility, a Health and
Safety Plan (Bechtel, 1992) was developed for the site in February 1992 using the guidelines
established by NIOSH/OSHA/EPA. This plan>is designated here as the RI/FS Health and Safety
Plan or the RI-H&S Plan. On the basis of the RI-H&S Plan, a Health and Safety Plan has been
developed specific to the proposed Pond 15S closure activities. It is designated here as the
“Task-Specific Health and Safety Plan for Pond 15S Closure Activities” (H&S Plan), and is
submitted in Appendix G of this Closure Plan.

6.5 SAMPLING AND ANALYSIS PLANS

One Quality Assurance Project Plan (QAPjP) and two companion Field Sampling Plans (FSPs)
that constitute two Sampling and Analysis Plans (SAPs) (Attachment 10, Section 10) have been
developed for WMU closure and post-closure activities. A SAP includes a Quality Assurance
Project Plan (QAP;jP) and a Field Sampling Plan (FSP). A QAP;P for post-closure groundwater
- monitoring and temperature, pressure, and gas monitoring is included in Attachment 10-1. A
FSP for groundwater monitoring is included in Attachment 10-2a. A FSP for temperature,
pressure, and gas monitoring is included in Attachment 10-2b. The SAPs have been developed
to be consistent with the following EPA guidance documents: Test Methods for Evaluating Solid
Waste, SW-846, Rev. 3 (EPA 1996); EPA Guidance for Quality Assurance Project Plans (EPA
QA/G-5, February 1998); EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5,
March 2002); and Standard Operating Procedures and Quality Assurance Manual (EPA 1991a).

6.6 SCHEDULE

Closure has commenced at Pond 158S in the time and manner specified in 40 CFR 265.113(a),
following the closure schedule outlined in Table 6-1. Detailed design and procurement for the
initial fill was carried out and field activities had begun as outlined in Section 8 after EPA
approved the initial filling of Pond 15S. As shown in Table 6-1, the proposed Pond 15S closure
activities will of necessity extend beyond 180 days from the initiation of closure. '

In order to backfill the pond, a center dike was constructed to subdivide the unit into manageable
areas and to permit construction equipment access for placement of the initial backfill. In the
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process of constructing the center dike, some of the pond solids in Pond 15S were displaced

within the pond dikes and remolded. The in-situ pond solids are extremely soft and exhibit low

TABLE 6-1

PROPOSED SCHEDULE FOR POND 15S CLOSURE A CTIVITIES

FMC - POCATELLO, IDAHO

Duration
Closure Activity " (Days)

Detail design of center partition dike and procurement Completed
Mobilize and construct center partitioning / construction equipment Completed
access dike

Mobilize; pump phossy water out of pond while placing backfill to Completed
develop working platform®

Backfill the pond and stabilize the working platform® Completed

Place the subgrade and install the temporary settlement plates and

COVCI'(D

Completed 10/22/99

Operation of dewatering system, settlement monitoring and periodic
settlement reports -

Pond Solids Consolidation period®

Final cap design and procurement

Acceptable settlement rate achieved

Backfill and grade to compensate for the settlement
Install the RCRA cap and settlement monuments

Submit certification

0(3) R 120(3)
1209
120® - 155@
1 55(3). o) _ 290(3)- @
3509

M Activities started after receipt of EPA approval.
@

completion of initial fill, as described in detail in Section 7.4.5.
G

Period required for subgrade settlement rate to diminish to the acceptable level of 1 inch per year after

Assumes subgrade settlement rate has diminished to the acceptable level of 1 inch per year after completion of

initial fill and the construction of the final cap can be completed within the same year’s construction season prior
to onset of inclement winter weather. Should the required settlement period extend beyond one year, all final cap

closure activities will be delayed accordingly.

@ Activity to be completed once a detail design package is developed and is approved by the EPA, and the

construction subcontract is secured.
©

Closure certification will be submitted within 60 days after completion of closure.

bearing strength. The remolding of the pond solids during the center dike construction could
have further reduced their strength; therefore, a period of time was provided to allow the

remolded pond solids to attain suitable strength to adequately support the initial fill.

Pond backfilling and installation of the temporary cover and temporary settlement monuments
was completed October 22, 1999. As discussed in Section 7.4.5, settlement due to the
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consolidation of the underlying pond solids is expected to reach an acceptable level for final cap
construction (1 inch per year) during the second or possibly the third year after placement of the
initial sand and slag fill. During this time, the settlement rate of the backfill in the pond has been
and will continue to be monitored until it reaches acceptable levels so that the subgrade can
adequately receive and support the final cap. -

The final cap construction must be performed during the construction season and depends on
receipt of EPA approval. Therefore, FMC will review the schedule to finalize the specific
calendar days for the closure activities, notify EPA, and proceed with the closure as planned.

6.6.1 Request for Extension of the 180-Day Closure Period

As outlined above, closure activities at Pond 15S will, of necessity, require longer than the
regulatory allowance of 180 days as specified in 40 C.F.R. §265.113(b). This Closure Plan
serves as a request for EPA approval on the extended closure period required for Pond 158,
based on the above-specified reasons and in accordance with 40 C.F.R. §265.113(b)(1)(i).
Approval of this Closure Plan will be assumed to also constitute approval of the request for
extension. Until the final cap is installed, FMC will continue to monitor the leak detection
system of this double-lined pond and will take all steps to prevent threats to human health and
the environment from this unit, including compliance with all applicable interim status
requirements, per 40 C.F.R. §265.113(b)(2).

6.7 CLOSURE PLAN AMENDMENTS

The Pond 15S Closure Plan will be amended in accordance with the requirements of 40
C.FR. §270.42 whenever:

Changes in operation affect the Closure Plan, or

Schedule revisions cause a change in the expected year of closure, or
e Unexpected events during the closure activities require modifications to the Closure Plan, or
e Changes in governing regulations occur.

Any necessary amendments will be submitted to EPA Region 10 at least 60 days prior to changes
in operations, or within 60 days after any unexpected event during closure activities that affects
the Closure Plan. ‘
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Section 7
Closure Design Considerations

This section presents the requirements and parameters considered for the design of the RCRA cap
proposed for the Pond 15S closure. The rationale for the proposed capping and the related
performance standards are described in Section 6.2. The design requirements for the proposed cap
are described in Section 7.1.1, and the design basis for cap installation are presented in Sections
7.1.1 through 7.1.4. The various components of the proposed cap and cap grading are discussed in
Sections 7.2 and 7.3, respectively. The anticipated settlement, slope stability of the dikes, and
storm water management for the Pond 15S closure area are presented in Sections 7.4 through 7.6.
Section 7.7 describes the stability of the final cover and cover erosion.

7.1 DESIGN REQUIREMENTS

The following sections discuss the design basis for the final cover proposed for Pond 15S. The
objective of the final cap is to minimize infiltration of precipitation through the cap after closure. The
EPA-recommended minimum cap (or RCRA guidance cap) (EPA, 1991a) as described in section
7.1.1, was used in a computer analysis (Section 7.1.2) to determine the infiltration rate through such a
cap. The proposed Pond 15S RCRA cap design was then developed to account for other engineering
considerations as well as site-specific conditions. Equivalent engineered synthetic materials were
substituted for the drainage layer and the low hydraulic conductivity layer. At the same time, the
thickness of the cover layer was increased to provide protection for the low hydraulic conductivity
layer against frost penetration. A computer analysis was then performed to demonstrate equivalency
in the infiltration rate through the proposed Pond 15S RCRA cap versus the RCRA guidance cap.

7.1.1 RCRA Cap Requirements

The EPA-recommended requirements for a RCRA guidance cap were obtained from the EPA
publication for the design and construction of RCRA final covers (EPA, 1991a). These requirements
are shown schematically in Figure 7-1 and outlined below.

The minimum-recommended thickness for each component of the RCRA guidance cap are listed in
descending order from the top of the cap down to the top of the waste.

(A) 60 cm (2 feet) Vegetation/soil top layer
(B) —— Filter layer
© 30 cm (1 foot) Drainage layer
(D) 0.5 mm (20-mil) Flexible membrane liner
() 60 cm (2 feet) Low hydraulic conductivity layer
(F) Waste
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For infiltration rate analysis purposes, the above requirements for a RCRA guidance cap were
further defined as follows to incorporate specific e_néineering and material selections.
Components of the RCRA guidance cap are listed in descending order from the top of the cap
cover down to the waste: '

(A) 60cm (2 feet) Protective Cap Cover (vegetation/soil top layer): Grass cover over
’ the topsoil classified as ML/SM per ASTM Standard D2487, and

slag and coarse sand classified as SP or GW per ASTM D2487;

poor grass coverage was selected, considering the site climatic

conditions.
B) Filter Layer: Geofabric filter, a commercial synthetic filter fabric.
(© 30cm (1 foot) Drainage Layer: Granular layer of sand or pea gravel with a
: maximum size of 1 inch, tlassified as SP/GP per ASTM Standard
D2487, and having a  hydraulic = conductivity of
10 cm/sec or higher.
O®) 05mm(20-mil) - Geomembrane: 20-mil high-density polyethylene (HDPE) durable
: : commercial synthetic liner.
(E) 60cm (2 feet) Low Hydraulic Conductivity Layer: Class I clay soil, classified as

CL per the Unified Soil Classification System (ASTM Standard
D2487), having a hydraulic conductivity of 107 cr/sec or less.

7.1.2 Infiltration Rate Analysis

A computer model was used to determine the infiltration rate of precipitation through the RCRA
guidance cap defined in Section 7.1.1 (Figure 7-1), and the proposed Pond 15S RCRA cap, as
defined below and as illustrated in Figure 7-2.

To evaluate the performance of the engineered RCRA guidance cap and the proposed RCRA cap,
percolation rates through the bottom of the cap were estimated using the Hydrologic Evaluation
of Landfill Performance (HELP) computer program (EPA, 1994a and 1994b) and the UNSAT-H
computer program (Fayer and Jones, 1990). The performance of the RCRA guidance cap versus

~ the proposed Pond 15S RCRA cap were evaluated by comparing the net infiltration rates through

the bottom of each cap.
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The HELP model was run on the RCRA guidance cap to establish infiltration rate through the
EPA guidance cap as specified in RCRA 40 C.F.R. §§265.111 and 265.228. The RCRA
guidance cap was then modified by providing adequate cover for frost protection and substituting
geonet and geosynthetic clay liner for the soil drainage layer and compacted clay soil low-
permeability layer, respectively.

To meet the EPA requirements for a long functional life, long-term minimization of migration of
liquids through the cap, minimizing the potential of biointrusion through the cap, promoting
drainage and minimizing erosion or abrasion of the cover, the proposed Pond 15S cap was
further modified. The various layers of this modified proposed RCRA cap are as follows:

A) 210cm (7 feet) Protective Cap Cover (vegetation/soil/slag top layers):

e Grass cover over 105 cm (3.5 feet) of topsoil classified as
ML/SM per ASTM Standard D2487 with the top 30 cm (12
inches) of topsoil mixed with pea gravel; poor grass coverage
was selected considering the site climatic conditions.

e 15 cm (6 inches) of sand and 15 cm (6 inches) of gravel
’ transition (ﬁltér) layers,

e 45 cm (18 inches) of coarse slag classified as SP or GW per
ASTM Standard D2487;

e 30 cm (12 inches) of sand all classified as SP or GW per
ASTM Standard D2487;

B)  ceeeeee- Filter Layer: Geofabric, a commercial synthetic filter fabric.

O ~eee- Drainage Layer: Geonet (GN) drainage layer, a commercial
 synthetic drainage net, having a performance equivalent to a one-
foot thick layer of granular material which has a hydraulic

conductivity of 10”2 cm/sec or higher.

D) 1.5mm (60-mil) Geomembrane: Durable commercial synthetic liner, HDPE.

E) e Equivalent Low Hydraulic Conductivity Layer: Geosynthetic Clay
Liner (GCL), a commercial synthetic HDPE/Bentonite composite

liner, having a hydraulic conductivity of 5 x 10" cm/sec or less,
hydraulically equivalent to a 2-foot thick layer of fine clayey
material with a hydraulic conductivity of 1 x 107 cr/sec.
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The 3.5 feet (42-inch) thick topsoil layer serves several important purposes:

e provide a storage medium for the retention of infiltrating water and its subsequent
removal by evapotranspiration, and

o allow for the natural growth of a vegetative cover which will enhance the removal of
moisture from the soil and decrease wind and water erosion.

The upper 12 inches of the topsoil incorporates 15% by weight pea gravel which will serve to
stabilize the cap surface and hence reduce erosion losses.

Graded filter material consisting of 6 inches of coarse sand and 6 inches of 4-inch minus graded
crushed and screened slag or gravel. This two-layer graded filter will prevent the overlying fine-
textured soil from moving downward and accumulating in the coarse slag layer and/or the
geofabric above the lateral drainage layer. This will assure the continued functionality of the
capillary barrier. '

The 18 inches of crushed and screened coarse slag will control biointrusion and will present an
obstacle to inadvertent human intrusion.

The 12 inches of coarse sand to be placed underneath the coarse slag biointrusion layer will
protect the underlying synthetic materials.

The drainage layer of geofabric and geosynthetic drainage net, and the underlying layers of 60-
mil HDPE liner over GCL low hydraulic conductivity layer will form the secondary barrier of the
Pond 158 cap.

In effect the modified cap consists of two main components:

e A capillary barrier comprised of the topsoil, the graded filter material and the biointrusion
layer. The purpose of the capillary barrier in semi-arid climates such as that present in
Pocatello is to limit the rate of infiltration through the cap and to ensure the longevity of
the cap.

e A secondary barrier underlying the capillary barrier comprised of the drainage layer and
the synthetic liners. The purpose of the secondary barrier is to act as a contingency
barrier that will further decrease the net infiltration into the waste area by allowing for the
lateral drainage of the excess infiltration through the capillary barrier.

Pond 158 Closure Plan 7-6 May 2002
EAPnd 15S CP\Pnd 15S CP 2002\ext\Section 7.Doc



file://E:/Pnd

Section 7 — Closure Design Considerations

The HELP model is recommended by EPA to evaluate the hydrologic performance of surface
barrier designs. However, the application of the HELP model to the proposed closure cap has
two major limitations. First, the HELP model assumes a time invariant evaporative zone depth
which may not be a valid assumption for semi-arid climates similar to that at Pocatello. Second,
the equations used in the HELP model to simulate flow in the unsaturated zone cannot accurately
model flow through the capillary barrier proposed for Pond 15S. On the other hand the computer
code UNSAT-H is capable of simulating flow through a barrier layer, but does not account for
any lateral drainage from the cap and cannot simulate flow through the FML. To overcome the
limitations of each of these two programs, the hydrological performance of the proposed cap was
evaluated in two steps. In the first step, flow through the capillary barrier (i.e., topsoil to the sand
foundation layer undemmeath the coarse slag, biointrusion layer) was simulated with the
UNSAT-H computer program. In the second step of the analysis, the HELP program was used to
simulate flow through the secondary cap undemeath the barrier cap (sand to the GCL). In this
latter step, the daily percolation through to the bottom of the capillary cap resulting from the
UNSAT-H analysis was incorporated into the HELP model input.

In addition to the approach presented above, the proposed cap was also modeled in its entirety
with the HELP model for comparison purposes. Furthermore, to demonstrate the equivalency of
the proposed cap to the RCRA guidance cap, the RCRA guidance cap was also evaluated using
the HELP model. Climatological data for the UNSAT-H and the HELP programs consist of
daily rainfall, temperature, and solar radiation data. Because the length of the climatological data
records is much shorter than the 500-year functional life of the proposed cap, daily rainfall,
temperature and solar radiation data were synthetically generated. The routine used to generate
the climatological data was developed by the USDA Agricultural Research Service (Richardson
and Wright, 1984) and is described in the HELP manual (EPA, 1994a). The generating
procedure is designed to preserve the dependence in time, the correlation between variables and
the seasonal characteristics of the actual weather data at the specified locations. The 500-year
synthetic data were generated by estimating first the statistical rainfall distribution data at the site
from rainfall data recorded at the Pocatello Municipal Airport (National Weather Service Station
No. 24156) for the period 1948 to 1991. A summary of these data is provided in the estimated
infiltration rates report (Appendix H).'

The soil parameters for each component of the proposed RCRA cap are described below. Note
that the geofabric filter was not incorporated in the model because it does not influence flow
through the cap. The UNSAT-H model requires the input of the Van Genuchten parameters
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which define the soil’s characteristic curves (i.e., the variation Qf soil’s hydraulic conductivity as
a function of its moisture content). On the other hand, the definition of the field capacity and the
wilting point are required in the HELP model. In general, these latter two parameters were set
equal to default HELP values found in the HELP documentation (Table 4, EPA, 1994b) for
cbmparable materials. Where applicable, the hydraulic conductivity values were assigned
conservative values when selecting between HELP default values and the technical
specifications, included in Appendix I, thus leading to higher percolation rates. The hydraulic
conductivities assigned to each material are as follows:

e Topsoil: The hydraulic conductivity of the topsoil was set at 9.35 x 10* cm/s, which is
approximately two times the HELP default value for sand-silt mixtures. The Van
Genuchten parameters used in the UNSAT-H model to define the characteristic curves
(variation of hydraulic conductivity as a function of degree of saturation) of the top soil
were based on published literature values for comparable soils (Carsel and Parrish, 1988).
Laboratory testing conducted on the locally available soils that will be used for this layer
indicate that the above parameter values are conservative.

e Sand Filter (Transition): The saturated hydraulic conductivity, porosity, field capacity

and wilting point values used in the numerical model were set to the default HELP values
for coarse sand. The Van Genuchten parameters used for this layer were set equal to the
suggested values for sand (Carsel and Parrish, 1988).

- e Gravel Filter (Transition): The saturated hydraulic conductivity was set to 0.1 cm/s. The
Van Genuchten parameters were based on the values used for the engineered barrier study
at the 200 Area at Hanford, Washington (Appendix C, DOE, 1996). Default HELP
values were used for the porosity, field capacity, and wilting point.

e Coarse Slag: The hydraulic conductivity of this layer was assumed to be 1 cm/s, one
order of magnitude greater than that of the gravel filter layer. The van Genuchten
parameters was set equal to the values used for the biointrusion layer of the engineered
surface barrier at the 200 Area at Hanford, Washington (Appendix C, DOE, 1996).

e Sand: The hydraulic conductivity was assumed to be identical to that of the sand filter
material.

e Geonet: The hydraulic conductivity of the geonet was conservatively set equal to 10
cm/s. The technical specification stipulates a transmissivity of 0.001 m?/s, corresponding
to a saturated hydraulic conductivity of 20 cm/s). '
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e HDPE Geomembrane: The hydraulic conductivity of the HDPE was set equal to 2 x 101
cm/s, the typical minimum value of commercially available HDPE liner material, which

is more conservative than the HELP default value of 3 x 10" cm/s. The placement

quality of the FML was assumed to be good. Because the design life of the cap is quite

long, the pinhole density was assumed to be “poor” on a scale ranging from “excellent” to

“poor”, which corresponds to 10 holes/acre.

e Geosynthetic Clay Liner (GCL): The hydraulic conductivity of the GCL was set equal to
the HELP default value of a bentonite mat (3 x 10-9 c/s).

The above parameters were then used in the computer models to predict the infiltration rates. A

summary of these data and other parameters are provided in the estimated infiltration rates report

(Appendix H).

The comparative results of both the engineered RCRA guidance cap and the proposed RCRA cap
are summarized in Table 7-1.

As illustrated in the summary data found in Table 7-1, the HELP and UNSAT-H/HELP
simulations show negligible infiltration rates through the proposed cap. Table 7-1 also shows

that for both modeling approaches the infiltration through the proposed RCRA cap is lower than

that predicted for the EPA guidance cap. This indicates that the performance of the proposed cap

exceeds that of the EPA guidance cap.

TABLE 7-1

MODELING RESULTS FOR THE PROPOSED AND GUIDANCE CAPS

Cap Modeling Runoff Evapotranspiration | Lateral Drainage | Percolation
Approach (in/yr) (in/yr) (in/yr) (in/yr)
Proposed Cap" UNSAT-H/HELP - 1162 0.05 8x 10
HELP - 6.98 4.69 2x10°
EPA Guidance Cap? HELP - 11.23 17 11x10°
! Simulated for 500 years

2 Simulated for 44 years

A detailed description of the UNSAT-H and HELP model analyses and results are also presented

in Appendix H.
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7.1.3 Frost Penetration

The low conductivity layer (the FML/GCL in the proposed RCRA cap) should be protected
against frost penetration by a soil cover. The thickness of the cover should be more than the
maximum depth of frost penetration for the site area. The maximum observed depth of frost
penetration for the Pocatello site area is reported to be 3.2 feet (University of Idaho, 1992). The
data base from the University of Idaho contains records from 1978 through 1987 and needs
updating. However, according to the University records, deeper frost has not occurred since
1987. The University data base accumulates data for the soils at Aberdeen, ID, which are
generally sandy to gravel in nature. The FMC Pocatello Engineering Design Data (FMC, ES
1988) indicate the frost depth to be at 3 feet below the ground surface. Therefore, the GCL will
be covered by over 3.5 feet of soil as described in Section 7.2.6. |

7.1.4 Gas Generation

EPA guidance indicates that gases may be emitted from an impoundment by one of four gas
generation mechanisms: biological activity of impounded solids, venting of entrained gases,
vaporization of liquids, and chemical reactions (EPA, 1982). The potential for gas generation by
these mechanisms from Pond 15S is discussed below.

Pond 15S solids consist of fine-grained furnace solids (ore, coke and silica) and elemental
phosphorus from the precipitators, and residual sludge and dirt contained in phossy water after
processing at the phosphorus loading dock. The pond solids are rock or mineral particles,
therefore the solids will not decompose biologically to create gases or voids.

There are no gases entrained in the small particles (sediments) slurried to the ponds. There may
be phosphine gas dissolved in the water used to slurry the sediments. Following the initial fill
and dewatering of the pond, the pond solids will not be subject to agitation (wind created wave
action) that promotes exsolution of phosphine (see discussion of phosphine generation below)
from pond water. Therefore, venting of entrained gases is not expected to be significant.

Recent temperature monitoring at Pond 8S indicates that the temperature at the pond solids/fill
interface is below 20°C. The temperature range at Pond 8S in a closed condition is far below the
melting point and vapor 'point of the inorganic constituents contained in the pond solids.
Therefore, gas generation by volatilization will not occur.
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The most important chemical reaction of elemental phosphorus is oxidation (Van Wazer, 1973).
When exposed to air, elemental phosphorus oxidizes to produce phosphorus pentoxide, P4O;o
(commonly expressed as P,Os), which exists as a particulate at ambient temperatures.
Phosphorus pentoxide has a strong affinity for water and will react immediately with water,
including moisture in the atmosphere, to form various phosphorus acids. Phosphine gas, PHj3,
may be produced as an intermediate hydrolysis product but will readily undergo oxidation to
P40O;0 and H,O (Lai and Rosenblatt, 1977; Spanggord et al., 1985). While minor amounts of
intermediate oxidation and hydrolysis products may be present, the predominant product of
elemental phosphorus oxidation and hydrolysis will be orthophosphoric acid, H3PO,.

Oxidation of elemental phosphorus present in phossy pond solids is essentially eliminated by
maintaining a water blanket over the ponds at all times. Even following the initial fill,
dewatering and eventual final capping of Pond 158, the pond solids will remain saturated (only
free water is removed during closure) and the sand/slag fill prevent exposure of the solids to air.
Therefore, oxidation of elemental phosphorus to phosphorus pentoxide (and potential formation
of phosphine gas as an intermediate hydrolysis product) is not a significant reaction in the buried
solids.

Phosphorus under water or soil can oxidize to produce various solid compounds, depending upon
the amount of oxygen available (Lai and Rosenblatt, 1977; Spanggord et al., 1985). In the
subsurface, the rate of the oxidation reaction is limited based on the amount of dissolved oxygen
in the water. Oxygen may also be available by diffusion in the soil. However, because the pond
solids are and will remain nearly saturated, diffusion is probably not a significant mechanism.
The wick drains installed in Pond 15S will not act as oxygen conduits because: 1) the wicks do
not extend above the initial sand fill layer (the tops of the wicks are buried under 3 to 9 feet of
slag fill), 2) the wicks collapse in an accordion fashion under the weight of the sediments during
primary consolidation, and 3) the wicks will remain nearly saturated.

With the exception of Pond 16S, observation of conditions at all other ponds that have been
backfilled provide supporting evidence that there is no indication of significant (observable)
phosphine buildup under the temporary cover. Phosphine buildup was detected at the western
anchor trench of the Pond 16S temporary cover in early spring 2001. This buildup is potentially
attributable to the phosphine released during sludge intrusive activities of the center dike
construction which was trapped by the immediate construction of the initial fill and temporary -
cover. The procurement and the installation of a Calgon’s Centaur ™ carbon adsorption system, as
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described in Section 7.1.4.2, was immediately initiated and the installation completed within a
three-week period. This system has successfully treated off-gas from Pond 16S.

Pond 158 is one of the ponds that had been initially backfilled and covered with a temporary cover.
No observable phosphine buildup has been detected at this pond.

There is no evidence of detectable exothermic chemical reactions at Pond 15S. Groundwater
temperature in groundwater monitoring wells down-gradient of Pond 15S is not elevated
compared to the temperature in the upgradient monitoring well. During the November 2000
groundwater monitoring event, the temperature of groundwater from up-gradient well 165 was
measured at 11.9 degrees Celsius (C) compared to 11.2, 10.8, and 10.7 degrees C for the down-
gradient wells 113, 115 and 166, respectively. All of these down-gradient wells are within 100
feet of the exterior pond berm.

Based on the characteristics of the waste and the chemical behavior of phosphorus in an oxygen-
limited environment, there is a low potential for reaction of phosphorus in the pond sediments.
Observations at Pond 8S support the predicted low reaction potential of phosphorus in pond
sediments that have been capped. There is no evidence of gas generation or exothermal reactions
occurring in the pond solids. Slow oxidation of elemental phosphorus may occur in the pond
solids, but the reaction is predominantly a transformation to solid-phase metal-phosphates that
are not mobile in the subsurface.

As discussed above, oxidation of the waste in Pond 15S is unlikely because the waste is
saturated. Furthermore, the pond wastes will be capped with an engineered cap which practically
eliminates the potential of evaporative moisture losses and limits the oxygen available for
oxidation of elemental phosphorus in the waste. ’

In the unlikely event that there is air migration through soils that allows oxygen to reach the surface
of the waste, a reaction may occur. The amount of oxygen available for oxidation of the waste
material will be limited as the air can only reach the waste by entering through soils and/or pond
backfill. If any gases are produced from such a reaction at the surface of the waste they will move
through the sand and slag backfill covering the waste either upwards or laterally towards the sides
of the ponds. Pond 158 is lined with a flexible membrane liner. Any gas generated inside the pond
will not migrate laterally through the existing pond liner system, but will be trapped underneath the
final cap. Therefore, no gas monitoring system is proposed outside cap limits.

Pond 158 Closure Plan 7-12 May 2002
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However, if gas generation continues and as the pressure builds up, gases migrating upwards will be
trapped underneath the membrane and start migrating laterally beneath the final cover. These gases
will be monitored and collected, if required, by the pressure monitoring/collection system that will be
installed within the sand layer undemeath the geosynthetic clay liner (GCL) of the final cover.

7.14.1 Temperature and Pressure Monitoring

Temperature Monitoring

To ensure that the cap functions with minimum maintenance, a monitoring system designed to
monitor temperature will be installed in the sand layer above the waste and underneath the slag
layer. The system is designed to provide early warning of a rise in temperature in the waste
which may be indicative of a reaction. The operations and maintenance of the monitoring
systems are discussed in Attachment 10-1, Section 2.6.2 and Attachment 10-2b, Section 4. The
temperature monitoring system will consist of 10 probes installed in the pond as illustrated in
Figure 7-3 and on Drawings 160-C-213 and Detail 1 on Drawing 160-C-219. The spacing
between probes will be about 200 feet. Vertically, the probes will extend to the center of the
sand backfill layer, approximately 3 feet above the top of the waste. The sludge and initial fill
interface vary in elevation throughout the pond. The sludge has settled and will continue to settle
under the initial fill load. The proposed 3-foot depth limit provides a reasonable margin of safety
to preclude penetration of the sludge by the temperature monitoring wells and thus avoids
potential introduction of air into sludge through the probe “wells”.

Temperature will be continuously recorded by installing Resistance Temperature Detector (RTD)
sensors inside each monitoring well. Data will be collected and reviewed quarterly. Temperature
transmitters will be installed on top of the well riser. The signals from the transmitters will be
routed to the Local Monitoring Panel (Drawings 160-C-213, 160-E-210 to 212, Appendix I). If the
temperature inside the well reaches 22° degrees Celsius, an alarm will sound on the Local
Monitoring Panel, and an externally visible light will go on to designate the problem well. The
location of the Local Monitoring Panel is shown on Drawing 160-C-213, Appendix 1. The
temperature threshold of 22° C was set on the basis that 16° C is background groundwater
temperature with a 6° C (approximately 10° F) allowance for variation for shallow soils that may be
influenced by external temperature fluctuations.
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If the temperature exceeds 22 degrees Celsius at any time between quarterly data collection events, a
round of sampling and data collection will be conducted at all temperature monitoring wells to assess
whether there is a gas production problem. For this purpose, the temperature monitoring well riser is
equipped with a sampling outlet fitted with a full port ball valve, a 2-foot long 1/4-inch poly-propylene
tubing, and a compression nut with ferrule at the free end (see Detail 1 on Drawing 160-C-219,

Appendix I).

The gas samples will be collected using portable battery operated gas detectors for monitoring
phosphine/hydrogen emissions. The details of the gas detectors are presented in Figure 7-4.
Hydrogen monitoring will be conducted first because hydrogen is lighter and is expected to be
present at the top of the casing. The soil gas monitor with the hydrogen detector will be
connected to the fitting. The monitoring valve will be opened and the monitor will be energized
to start the pump. Monitoring will continue until the displayed concentration does not change
appreciably with time. The maximum measured concentration and the final measured
concentration will be recorded in the field logbook. The monitoring valve will be closed and the
soil gas monitor disconnected from the fitting.

Phosphine monitoring will be conducted after hydrogen monitoring. The soil gas monitor with
the phosphine detector will be connected to the fitting. The monitoring valve will be opened and
the monitor will be energized to start the pump. Monitoring will continue until the displayed
concentration does not change appreciably with time. The maximum measured concentration
and the final measured concentration will be recorded in the field logbook. The monitoring valve
will be closed and the soil gas monitor disconnected from the fitting.

If phosphine is detected, the soil gas monitor will be turned off, the monitoring valve will be
closed, the soil gas monitor will be disconnected from the fitting. The soil gas monitor with the
hydrogen cyanide detector will then be connected to the fitting. The monitoring valve will be
opened and the monitor will be energized to start the pump. Monitoring will continue until the
displayed concentration does not change appreciably with time. The maximum measured
concentration and the final measured concentration will be recorded in the field logbook. The
monitoring valve will be closed and the soil gas monitor disconnected from the fitting.

Pressure Monitoring (Gas Collection) System

The pressure monitoring system, which, if necessary, can be converted to a gas collection system,
consists of a 2-inch PVC peripheral gas collection pipe and 4 equally spaced pipe segments along
the short dimension of the pond (N to S). The system will be installed in the 6-inch liner
foundation (sand) layer directly underneath the GCL of the closure cap. The system is shown on
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Drawing 160-C-213. The peripheral pipe is approximately 3000 feet long and the pipes across
the pond are approximately 1000 feet, making the total length of this system approximately 4000
feet. The operations and maintenance of the monitoring systems are discussed in Attachment 10-
1, Section 2.6.2 and Attachment 10-2b, Section 4.

The estimated rate of phosphine production is based on FT-IR monitoring data from Pond 16S
prior to closure activities. The average estimated production rate from Pond 16S using measured
data was 0.599 g/s for the period January-March 1999, and 0.508 g/s for the period October-
November 1999 (Bechtel, 2000). Using the higher of these two production rates, and prorating
the phosphine production based on the ratio of the volume of waste between Ponds 15S and 168,
the estimated production rate for Pond 16S is about 51 kg/day, or about 34.0 m3/day (the density
of PH; at one atmosphere is approximately 1.5 Kg/m®). This estimate is very conservative
because it is based on phosphine production rate data prior to closure, and can be viewed as an
upper bound estimate for the rate of potential phosphine production.

The pressure monitoring/potential gas collection piping system for Pond 15S has two built-in
outlets. Assuming the concentration of the phosphine in the gas to be collected underneath the
final cap to be at a level of about 1%, the gas collected through the system would be 3400 m3/day
(88 cfm). Under this assumption and using two 2-inch outlet pipes, the maximum velocity in the
pipes would be about 34 ft/s. These are maximum estimates, and it is anticipated that most of the
time the flow rate and velocity through the gas collection system will be much lower.

If required, the pressure monitoring system will be converted to a gas collection system to
prevent pressure buildup underneath the GCL. Any gases collected will be analyzed for
phosphine and hydrogen gases and, if needed, will be treated prior to their release to the
atmosphere.

The pressure monitoring system as described above will be equipped with an absolute pressure
sensor. The pressure monitoring instrumentation and installation details are shown on Drawing
160-C-219, Detail 2, Appendix I. The absolute pressure at the 6-inch sand layer placed directly
underneath the GCL will be sensed by a pressure sensor connected to an extension of the
collection pipe located in the sand layer underneath the GCL..

The signals from the pressure sensor, as well as the temperature sensors, will be transmitted by
their respective 2-wire transmitters located on top of the pond to a NEMA 4X box, the Local
Monitoring Panel (that houses the power supply, alarm, recorders and digital indicators). The

Pond 158 Closure Plan - 717 May 2002
E:\Pnd 15S CPPnd 155 CP 2002\ext\Section 7.Doc



file://E:/Pnd

Section 7 — Closure Design Considerations

location of the Local Monitoring Panel is shown on Drawing 160-C-213, Appendix I. The real
time measurements will be displayed by digital type indicators (Drawing 160-E-210, Appendix I).

Recorders will be inkless digital type capable of recording at least 6500 instrument readings with
associated times. A hand held terminal will be provided to download each transmitter record for
data logging into the computer in accordance with the software historical trending and data
analysis. Data will be collected and reviewed quarterly. If the pressure under the cap exceeds 27
inches of mercury absolute pressure, an alarm will sound and the pressure alarm light will
illuminate. The maximum recorded sea level corrected atmospheric pressure in the Pocatello
region is 31.13 inches of mercury (January 1979). This pressure, adjusted for the Pond 15S
elevation of 4500 feet, corresponds to 26.27 inches of mercury. The trigger level of 27 inches of
mercury is set at slightly above this maximum recorded pressure. Upon confirmation that the gas
pressure exceeds 27 inches of mercury, soil gas measurements will be conducted. If gas samples
from the pressure monitoring system indicate detectable concentrations of phosphine or hydrogen
gas and the pressure continues to exceed 27 inches of mercury for a one-week period, FMC will
procure and install the treatment system and convert the pressure monitoring system to a gas
collection and treatment system in accordance with Section 7.1.4.2.

7.1.4.2 Treatment of Phosphine Gas

If substantial amounts of phosphine gas are generated, offgases will be collected and treated
using one of the following technologies:

¢ Thermal oxidation.

. Cafalytic carbon adsorption (Calgon’s Centaur™ technology).

The thermal oxidation is carried out at approximately 1,400°F. The treatment system will be
composed of thermal oxidation and liquid scrubbing units. Thermal oxidizer will convert
phosphine to phosphorus oxide, which in turn will be scrubbed with a dilute caustic solution.
Phosphorus oxide will dissolve in water to form phosphoric acid. An alternative to wet
scrubbing is spray drying, followed by particulate collection in which phosphorus oxide is
collected in solid form. Any carbon monoxide and hydrogen that may be present in the offgas
will be oxidized to non-harmful products (carbon dioxide and water).

Calgon Carbon’s Centaur™ technology (patent pending) can also be used to remove phosphine
from the pond offgases. Centaur™ catalytic adsorptive carbon converts the phosphine to non-

Pond 158 Closure Plan 7-18 May 2002
EAPud 15 CP\Pnd 155 CP 2002\text\Section 7.Doc


file://E:/Pnd

Section 7 — Closure Design Considerations

toxic, strongly adsorbed phosphorus compounds. Centaur™ is a vapor phase virgin activated
carbon that has been manufactured to develop catalytic functionality. Similar to the thermal
oxidation method carbon monoxide and hydrogen that may be present in the offgas will be
oxidized to carbon dioxide and water in this process.

The Centaur™ technology is similar to a conventional granular activated carbon (GAC)
adsorption technology. The only difference is the type of carbon used. The Centaur™ carbon
structure has more catalytic sites for electron transfer than the standard GAC structure and
promotes a wider range of chemical reactions than a conventional carbon. It utilizes both
adsorption and catalysis.

The Centaur™ carbon effectively adsorbs gases such as phosphine, hydrogen cyanide, and
hydrogen sulfide. Chemical oxidation reactions occur on the catalytic surfaces when sufficient
oxygen is present in the offgas stream. Some supplemental air (if required) could be injected into
the inlet of the Centaur™ unit. Spent carbon can be regenerated using water, which dissolves
phosphorus oxides forming phosphoric acid.

Centaur™ carbon is manufactured to a Peroxide Number specification. The Peroxide Number
measures the rate of decomposition of hydrogen peroxide by the carbon and is an indicator of the
amount of catalytic activity. The lower the number, the more active the product is in terms of its
ability to accelerate a chemical reaction. Specific tests exist to measure activated carbon’s
Peroxide Number.

Centaur™ has the following benefits when it is compared with the catalytic and thermal
oxidation systems:

e Offers an alternative to expensive catalysts or scrubber/incinerator systems.

e Suitable for a wide range of catalytic applications.

e Works well at low reactant (phosphine) concentrations.

e Provides faster reaction rates requiring smaller adsorption equipment and less carbon
usage.

e One or two 55-gal drums filled with carbon may be sufficient for this project.
¢ Eliminates ignition and exothermic concerns with metal and alkali-impregnated carbons.

e Can be regenerated on-site or recycled through off-site thermal reactivation.
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e Easy to procure and install.
e Calgon Carbon promises to deliver it in less than 10 days.

¢ Since the lead time is short, there is no need to purchase any treatment system until seeing
phosphine generated in the pond.

e Unlike the thermal oxidizers, there is no heating up or other lag period prior gas
treatment.

e Operation and maintenance is much simpler and easier than for a thermal unit.

Based on the evaluation of the treatment technologies, the Calgon’s Centaur™ system appears to
be most appropriate for the treatment of offgas that may potentially be generated from Pond 158S.
Table 7-2 presents the schedule for the design and the implementation of this treatment process.

A thermal treatment system’s lead time will be several months longer when compared with this

technology.
TABLE7-2
GAS TREATMENT SCHEDULE
Activities Days after monitoring systems indicate gas
treatment requirement’
Gas treatment system design 0-14
Procuring the system 14 -30
System delivery 30-50
Installation , 50-60

! Schedule does not include any permitting if required.

7.2 PROPOSED RCRA CAP DESIGN

On the basis of the design requirements presented in.the previous sections, the proposed RCRA
cap design was developed as illustrated in Figure 7-2. The cap consists, from bottom to top, of a
layer of GCL barrier underlying a flexible membrane liner and a geonet (GN) drainage layer.
The geonet is protected from soil intrusion from above by a geofabric. A soil/slag cover is
placed over the cap for protection against the elements, erosion, and animal or human intrusion.
The design features of the initial backfill, subgrade, and the various components of the proposed
cap are described in the following paragraphs.
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7.2.1 Initial Fill

Initial filling at Pond 15S began during the second quarter of 1996 with the construction of a
center partition dike using crushed on-site slag material. The slag material, which originated from
the FMC furnace building, will also be used as the protective cover layer and is described in more
detail in Section 7.2.6. The slag is not a RCRA hazardous waste, as indicated by the TCLP test
data shown in Table 7-3. Additional slag analytical data is presented in Table 7-4.

The initial fill and placement of a temporary cover was completed on October 22, 1999. A single
piece of geofabric filter was placed over the pond solids of each compartment of the pond
followed by the placement of sand using conveyor-type placement equipment to backfill each
pond compartment in layers of controlled thickness.  The initial fill material consisted of local
borrowed sand and slag material. Slag will also be used as the protective cover layer and is
described in more detail in Section 7.2.6.

The maximum depth of the backfill, away from the center partition dike, was approximately 17
feet, depending on the graded surface and the pond sludge compression during placement. The
initial filling procedure is described in more detail in Section 8.6.2, and the initial fill plans (as
constructed) are shown in Figures 7-5 and 7-6.

Water was removed from the pond immediately prior to and during the initial filling operations.
The pond was initially dewatered using portable vacuum pumps with hoses to remove free surface
water. After free surface water was removed, perforated drain pipes installed on top of the
geofabric filter above the sludge were utilized. Pipe inserts into these perforated drain pipes were
initially connected to portable vacuum pumps, and later connected to the surface mounted
temporary vacuum pumps, after their installation at the perimeter dike areas, to remove
subsequent water accumulation. Water removed prior to the December 31, 2001 expiration of the
LDR case-by-case extension was directed to an onsite RCRA MTR surface impoundment. Water
removed after January 1, 2002 will be routed to a new on-site water treatment plant, or will be
otherwise managed in accordance with RCRA requirements.

Wick drains were installed after sufficient fill (sand) was placed over the pond sludge to support
needed construction equipment. The wick drains were installed to accelerate sludge settlement.
The wick drains penetrate the geofabric above the sludge and terminate just above the bottom of
the pond solids. The wick drains consist of a geofabric filter wrapped around a permeable core.
The fabric permits the flow of water while filtering out solids. Pressurized by the weight of the
initial fill, water is forced to the permeable core of the wick drain, through the filter fabric above
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. the sludge, into the sand fill, until it exits through the perforated drains. Near the end of initial fill
placement, the temporary dewatering systems were installed and the water was removed via the

TABLE 7-3
SLAG ANALYTICAL DATA - TCLP -
(all units in mg/1)
FMC, POCATELLO, IDAHO
Source Slag Pile Slag Pile Slag Pile Slag Pile Slag Pile Slag Pile
FMC# WS-SSA-01 WS-SSA-02 WS-SSA-03 WS-SSA-04 WS-SSA-05 WS-SSA-06 ToxiCITY
Lab# 31559 31560 31561 31562 31563 31564 CHARACTERISTIC
Date Sampled 9/1/92 9/1/92 9/1/92 9/1/92 9/1/92 9/1/92 REGULATORY
Analytical TCLP TCLP TCLP TCLP TCLP TCLP Lt
Method
Arsenic 0.002U 0.0015U 0.0015U 0.0015U 0.003U 0.0034U 5.0
Barium 0.9 0.685 0.65 0.67 0.84 0.6 100.0
Cadmium 0.002U 0.0045U 0.004U 0.0075U 0.0075U 0.0085U 1.0
Chromium 0.03U 0.0275U 0.0375U 0.02U 0.0275U 0.03U 5.0
Lead 0.0045U 0.0095U 0.0075U 0.017U 0.0085U 0.0055U 50
Mercury 0.0042 - 0.0003 0.002) 0.00027 0.00029 0.00186 0.2
Selenium 0.004U 0.0004U 0.003U 0.00685U 0.0048U 0.0025U 1.0
. Silver 0.0008UJ 0.0008U]J 0.0008UJ 0.0015 0.0008UJ 0.001 5.0
U - Not detected
J — Estimated value
Pond 15S Closure Plan 7-22 May 2002
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TABLE 7-4
SLAG ANALYTICAL DATA
(All concentrations in mg/kg)
FMC, POCATELLO, IDAHO
Parameter FWSSSA01 FWSSSA02 FWSSSA03 FWSSSA04 FWSSSA05 FWSSSA06
Aluminum 23600 25800 26900 24400 25700 24500
Antimony 149 uJ 14.5 uJ 142 - UJ 14.6 UJ 14.1 u 14 UJ
Arsenic 0.51 uJ 0.48 uJ 0.52 [6)] 05 uJl 0.48 uJ 0.58 uJ
Barium 223 229 254 214 251 233
Beryllium 1.9 2.1 2 1.8 19 1.9
Boron 97.8 67.5 88.9 68.6 88 83.9
Cadmium 2.8 uJ 1.2 uy 13 J 324 J 10.3 J 43 uJ
Calcium 274000 283000 291000 255000 286000 290000
Chromium 238 230 290 172 280 273
Cobalt 1.2 U 1.6 U 1.6 U 1.6 U 14 1.6
Copper 15.8 109 17.9 119 17.7 17
Fluoride 14400 17800 17300 12400 16500 16200
Iron 1150 J 772 J 1160 . J 1970 J 1530 J 1410 J
Lead 6 U 5.8 U 5.7 U 59 U 5.7 U 5.6 U
Lithium 16.5 uJ 17.2 uJ 19.5 uJ 179 [9)) 18.9 uJ 18 uJ
Magnesium 3200 3200 3580 5510 3610 3690
Manganese 114 127 169 205 168 126
Mercury 0.17 uJ 0.05 uJ 0.12 uJ 0.05 uJ 0.05 uJ 0.39 uJ
Molybdenum 25 U 2.5 U 24 U 25 U 24 U 2.4 U
Nickel 838 3.8 U 8.8 6.5 11.9 79
Orthophosphate 46.1 446 91.1 57.2 303 104
Total 1900 1610 4580 3800 3930 5680 J
Phosphorus
Potassium 6780 7130 8160 7700 8220 7360
Selenium 45 J 4.6 J 238 uJ 43 J 6.9 J 49 J
Silver 2.6 23 4.8 49 37 43
Sodium 4200 4110 3970 3730 4210 4180
Sulfate NA NA NA NA NA NA
Thallium 232 . R 22.6 R 22.2 18) 22.8 R 22 R 218 R
Vanadium 215 183 243 150 249 250
Zinc 52.5 J 36.4 J 194 J 450 J 136 J 85.5 J
Concentrations in mg/kg
NA - Not Analyzed
U -~ Not Detected
J  — Estimated Value
R - Rejected Value
All analyses conducted in accordance with the EMF RI/FS Sampling and Analysis Plan (Bechtel 1992¢)
Pond 15S Closure Plan 7-23 May 2002

E:\Pnd 15S CP\Pnd 155 CP 2002\text\Section 7.Doc



file://E:/Pnd

000°€SS 3

/
m

009'2sS 3

\

Settlement Monumént (Typical)
A -

.9

% 4472

4476

4474

/= Swale

— 44735

00g‘2ss 3

x 4472.7

-

M -
@
i .
Q
« L, 2|
< o) ol o
mm o Mm mM [ m mw
w o a 8 o] ©
2 2% |0 .| Ba
MM MW mm s n% =
£2 |31 ik
q £l|a c—
S8 (3% | 6w
- < ZZ o | aE |5
o s S s 138 o
o o W o £ E Q
L m o z| g
2| «
o 3
wn Q
w
m
0 @
-
. b 1
P
\ n
\l.‘lW/.//l/
N N ] .
— by
— o _
...... ; |
- R
Q, <
\ |/d
W w i
< ~T
w <5 N
p<
J [13]
i - ]
g ol 13
O,
p<
=
. O
¥,
o
\./
- be
e
nd
~ !
< >
S
3 o

18ADJ10q By} 0} J8pUB| By Kq ueAD JuBsUED LB} jjia Kuo KQ poyywaed esn ejoarsd puo oa peguyl ey u| 4deaxe pesn ou peyiqyxe peuna ‘peidod *peonpodal
8q 4ou )8 Aeyy joui jueweesbo ssoudxe §,J0m0J00Q 6y UO PuD PouDO| KiBJew @10 Key) “1IHIIG 40 Apuedoud eyj eup sBADD 4| vbisep eys puo bujacup sy

NOQ@'S™LOI4S1 \ SSIANO \IB08SO4S \\

Pond 158 Closure Plan




This drowing ond tha design It covers ore the property of BECHTEL. They are merely looned ond on the borrover's express ogreement that they will not be
reproduced, copled, loanad, exhiblted, nor used except In the limited woy and private use permitted by ony written consent glven by the lender to the borrower

POND15S \ 13FQ7_B.DAN

6"¢ Corrugated - HDPE Drainage
c}_Swale ) Pipe with 29 Inserts
I
i Sand Bag Ballast Anchor Trench
- Geomembrane i Typ Except
! South Dike
|

- 50
. . 2 \ P Fout
ms0 Wick Drains —, MY A B o = Existng Sudge, _________
urrace
Existing Sludge Sand Fill | (Approximate)
25
Section A-A’ Schematic

0
Vertical
Scale
0 25 50 100 Feet

—— ——

Horizontal Scale

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

FMC IDAHO LLC
POCATELLO, IDAHO

Pond 158
Initial Fill Section

Job Number Drawing No. Rev.
@ 24230 Figure 7-6 1

Pond 158 Closure Plan




Section 7 — Closure Design Considerations

installed sets of vacuum pumps attached to the pipe inserts as described above. The pumps
discharged the water to an onsite RCRA MTR surface impoundment. At the end of the 1999
construction season the dewatering systems for Pond 15S were disconnected and winterized to
prevent damage to the pumping system due to freezing during the winter months. The system was
reconnected and operational during 2000 and 2001 and was disconnected and winterized in
December 2001.

The dewatering will continue, as needed, until the established acceptable settlement described in
Section 7.4.5 is achieved to support installation of the final cover. A schematic of the installed
dewatering system is shown in Figure 7-7.

The existing leak detection system will continue to be in operation. In the future any water in the
system will be removed and pumped directly to a new on-site water treatment plant or otherwise
managed in accordance with RCRA requirements.

The temporary cover placed over the Pond 15S initial fill was designed to meet the following
requirements:

» Sufficiently impermeable to prevent water infiltration into the pond fill.
» Able to withstand wind uplift.
* Able to tolerate the anticipated fill settlement.

* Have a life-span equal to or greater than the time required for the consolidation of the
pond sludge.

Details of the temporary cover placement are also described in Section 8.6.2.

7.2.2 Subgrade

The final cap subgrade, which will be placed over the top slag layer of the initial fill, will consist
of two 6-inch layers of well compacted sand. The grain size distribution for both the slag layer
and the sand layer are specified in the technical specifications. The processing of the slag is
described in detail in Section 7.2.6. Following settlement and prior to construction of the final
cap, the subgrade will be regraded and compacted as required to achieve the design elevation.
The sand subgrade will serve as a leveling course to provide proper bedding for the overlying
geosynthetic clay liner. These design criteria will be monitored during construction. The
subgrade will be well compacted to support the construction equipment and the cap. The
subgrade preparation is described in detail in Section 8.8.
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Section 7 — Closure Design Considerations

7.2.3 Geosynthetic Clay Liner (GCL)

The GCL, including the seams, will provide a hydraulic barrier equivalent to that of a 2-foot-
thick layer of compacted clay layer having a maximum hydraulic conductivity of 1 x 107 cm/sec.
The seams will consist of adjacent panels overlapping each other a minimum of 6 inches. The
material will be a commercial synthetic fabric/Bentonite or HDPE/ Bentonite composite liner,
having a composite hydraulic conductivity of less than 5 x 10® cm/sec. The material will be
delivered to the site in rolls, and the rolls will be placed in panels on the prepared subgrade.

7.2.4 Flexible Membrane Liner (FML)

The FML will be HDPE having a minimum 60-mil thickness (reference Appendix I for FML
design details). It will be durable to resist stresses and strains from the installation activities and
to resist exposure to ultraviolet rays during placement. The overlapping areas between panels
will be sealed or properly welded. The panels will be at least 22 feet wide, delivered to the job
site in rolls of 300 feet or longer. The coefficient of permeability for the FML will be 2 x 10'12
cm/sec or less. The FML material used as the temporary cover will be removed and will not be
reused in the final cover.

FMC contacted a major manufacturer of HDPE liners conceming the compatibility of HDPE
with phosphine and elemental phosphorus. Information from this manufacturer (a copy of the
correspondence is included in Appendix N) states that HDPE is compatible for use with
phosphine and elemental phosphorus. In addition, an evaluation of the compatibility of
geosynthetic materials common to the construction of surface impoundment leachate detection,
collection, and removal systems (LDCRS) at the FMC facility, including HDPE, was performed
by TRIEnvironmental Inc., an independent testing laboratory in Austin, Texas.
TRI/Environmental tested geosynthetic materials (including HDPE) using both a phosphorus
bearing mixture of Phos Dock effluent from the north solids tank and the northeast sump and
NOSAP precipitator slurry. Results indicated that the materials tested (which are representative
of the Pond 15S cover materials) are compatible with this leachate which is, in tumn,
representative of the wastes managed at Pond 15S (see Appendix N for a copy of the
TRI/Environmental report).

HDPE liner materials also exhibit relatively low gas transmission rates. Since gecomembranes are
widely used for municipal landfills, methane gas transmission is of major concem in liner design.
Permeability to methane gas is reported for a broad range of geomembranes. Gas transmission
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rates were determined by ASTM methods. Typical results of the various geomembranes tested
for methane gas transmission provided by Staff Industries are also included in Appendix N. The
results of the tests do provide comparative performance between the various geomembranes.
These results indicate that HDPE liner materials exhibit relatively low gas transmission
properties similar to other gecomembranes tested.

The other lower vapor transmission materials are UC 4000 (specially formulated PVC) and
Hypalon. However, the advantages of HDPE material, with their higher strength and superior
seaming capabilities, outweigh the slightly higher gas transmission rate. HDPE is also less
subject to damage from wear and tear during construction, and unlike PVC or Hypalon, which
require very special preparation for seaming, HDPE can be easily repaired should the membrane
be damaged during construction or the functional life of the cap.

7.2.5 Drainage Layer

The drainage layer will consist of a layer of geosynthetic drainage net laid directly on top of the
FML. This geonet (GN) layer will have a hydraulic transmissivity of greater than or equal to 3 x
10~ cm?/sec with a performance equivalent to a 1-foot-thick layer of granular soil. A nonwoven
geofabric filter will be placed over the drainage layer to prevent the overlying soil fines from
migrating down into the void spaces of the GN and reducing its hydraulic transmissivity. The
permittivity of the filter fabric will be 1.3 sec”?, or higher. It will be of durable material, suitable
for being overlain with the protective cover materials described in Section 7.2.6. It will also have
an appropriate equivalent opening size (EOS) to prevent clogging. The details for the drainage
layer slope and water removal system are shown on Drawings 160-C-213, 217 and 218,
Appendix L

The geonet will be installed to conform to the finished grade slopes of the final cap, and will
collect and drain infiltration through the soil cover to the perimeter of the two-component, low-
permeability layer. The drainage from the GN will be collected in perimeter perforated
corrugated HDPE pipes which will conduct the drainage to sumps. Drainage collected in the
sumps will ultimately be pumped to the final cap perimeter surface drainage ditches. Each sump
will be equipped with a pump, level controller, high level alarm, and totalizing flow meter.

The amount of drainage from the drainage layer of the pond will be monitored using the
totalizing flow meters installed on the discharge piping conhecting to the pumps. The pumps are
to be equipped with a manual on/off switch. Prior to each annual flow volume collection, the
sumps will be emptied (pumped to the preset low liquid level) by manually switching on the
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pumps, after which the volume of flow will be read and recorded. The readings will be evaluated
with rainfall data to verify and monitor the effectiveness of the capillary barrier as described in
Section 10.9. If the high level alarm is activated and there is a power or mechanical failure of the
dedicated pump, a portable pump will be used to empty the sumps and the volume of flow will
be measured and recorded.

7.2.6 Protective Cover

A four-layer protective soil cover will be provided to protect the hydraulic barrier from water and
wind erosion, frost penetration, plant roots, burrowing animals, and human intrusion: (see Detail
3, Drawing 160-C-217, Appendix I). The protective cover will have a combined minimum
thickness of 7 feet, and will be placed on the geotextile that overlies the geonet. The protective
cover will be comprised of sand, coarse and fine slag, and vegetative surface layers.

The sand layer that will be placed over the geosynthetic filter fabric will consist of a 12-inch-
thick, sand or crushed and screened fine slag material. The sand layer will be placed using low-
ground-pressure (LGP) vehicles to minimize stress on the underlying geosynthetic materials.
Placement will begin around the perimeter of the pond where LGP bulldozers will push a 12-
inch-thick lift of sand over the geosynthetic filter while traveling only on the newly placed sand
layer. The sand layer will be covered with a 18-inch-thick lift of coarse slag as quickly as
practicable behind the advancing face of the sand layer to provide further protection for the liner
components against repeated dozer and truck traffic during slag placement. Prior to the
placement of coarse slag, a test compaction fill section will be performed at a selected pond
location. This test section will determine the compaction requirements for the full depth of the
coarse slag layer. The compaction requirements for the coarse slag will be monitored and
controlled using criteria established from this test fill section, as specified in detail in the

technical specifications included in Appendix L.

The coarse slag fill is a crushed material with particle sizes ranging from 1-1/2 to 12 inches.
Specific gradation tests on the material are not available; however, crushing and then screening
to remove various finer fractions (for the production of displacement fill material used in the
demonstration dike fill) has produced the following data:
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Size (inches) % by weight smaller
4 93
2 69
1-1/2 65

Visual inspection indicates few 12-inch stones, with the general maximum sizes ranging from 6
to 8 inches.

The general crushed slag product is comprised of well-graded silt, sand, gravel and cobbles to a
maximum size of 12 inches. This layer will deter animals from burrowing into the cap as the
slag is relatively unyielding and difficult to dig through. In the same manner, human intrusion
will also be discouraged by this layer. The gradation and the slag material properties will provide
a relatively difficult layer even for typical drill rigs to penetrate. In the event of unintended
human intrusion beyond this layer, the underlying geosynthetics, in combination with the 7 to 12
or more feet of sand and slag fill (placed duriflg the initial fill operation), will provide deterrence
and/or additional warning prior to any human exposure to the waste. Given the additional 7 to 12
or more feet of sand and slag placed above the waste, a thicker biointrusion layer in the cap will
not add any significant additional deterrence for human intrusion. - Therefore an 18-inch-thick
layer of large crushed and screened slag is considered to be adequate for the biotic barrier.

To prevent migration of topsoil into the coarse slag la)_}er, a gravel filter iayer overlain by a sand
filter layer will be placed above the coarse slag layer. - These two transition layers will each be 6
inches in thickness and consist of gravel, sand or crushed and screened slag meeting the
gradations as specified in the technical specification included in Appendix I. These gradations
are established using U.S. Bureau of Reclamation filter design criteria (Earth Manual procedure
EM-1110-2-1901).

The surface layer will consist of a 30-inch-thick layer of topsoil overlain by a 12-inch-thick layer
of topsoil mixed with 15% (by weight) of pea gravel. The pea gravel is mixed into the topsoil to
improve its ability to resist wind erosion if the cover is temporarily denuded of vegetation.
Vegetation will be rooted into this surface layer which will sustain its development. The
vegetative cover will be a mixture of native grasses. To provide vegetation compatible with the
local climatic conditions, the mixture was developed through consultation with the Agricultural
Research Center, College of Forestry, University of Idaho, Moscow, ID, and the Cooperative
Extension System, University of Idaho, Pocatello, ID.
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The protective cover thickness of 7 feet is adequate for frost protection since it is greater than the
maximum depth of frost penetration (3.2 feet) reported for the Pocatello area (see Section 7.1.3).

7.3 CAP GRADING

The final cap (shown on Drawing 160-C-213 and Detail 1 of Drawing 160-C-217, Appendix I)
will fully cover Pond 15S including its dike area. The cap will be graded and sloped at
approximately 5 percent to promote effective runoff and minimize the potential for erosion. The
final grades are shown on Drawings 160-C-213 and 216, Appendix L.

7.4 SETTLEMENT

This section summarizes the results of calculations performed to evaluate the final cap settlement
for the planned cover design configuration for Pond 15S using pond-specific soil parameters
listed in the report entitled “Final Report, Geotechnical Laboratory Test Results, Pond 15S
Samples, FMC’s Elemental Phosphorous Plant,” prepared by Mountain States Analytical, Inc.
and Applied Geotechnical Engineering Consultants, Inc., dated November 18, 1994. (Appendix
L). This section also evaluates the performance of wick drains to accelerate the rate of settlement
in Pond 158S.

7.4.1 Geotechnical Investigation

Geotechnical analyses are required to estimate the amount and rate of settlement of the sludge in
Pond 15S. The settlement of the sludge is a function of the sludge compressibility and the
stresses imposed by the initial and final cap loading.

The principal features of the initial fill activities included: (1) the placement of a single piece of
geofabric filter over the pond, (2) the use of a conveyor-type placement equipment/system to
place the initial sand fill over the sludge in thin controlled layers to attain a thickness of
approximately 5 feet, and (3) placement of 2 to 14.6 feet of slag fill.

The weight of the fill will cause consolidation of the pond solids and time-dependent settlement
of the fill layer. The magnitude and rate of settlement of the fill are important factors in the
planning, design, and scheduling of the closure process.
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Estimating the magnitude and rate of settlement of very soft, fine-grained sediments is based on
an approximate, but well-established process. Strength and consolidation characteristics are
normally measured in the laboratory using undisturbed samples of the sediments. Using these
data, the analysis normally yields reasonable results for the magnitude of settlement; however,
without the support of field measurements, the prediction of time rates of settlement is an
approximate calculation.

In the case of the phossy wastes, the accuracy of estimates for both the magnitude and time rate
of settlement is severely degraded, because it is impossible to obtain undisturbed samples and it
is difficult to measure basic, soil properties accurately. Due to the presence of elemental
phosphorus in the pond solids, extreme effort, special equipment, and non-standard procedures
are required to test the materials in the laboratory in a safe manner.

Information on the properties of the phossy sediments was first obtained from disturbed samples
and in-situ vane shear tests at several locations in Ponds 8S (WMU #7) and 158 (WMU #3). The
vane shear tests indicated the very soft nature of the Pond 8S sludge and the even weaker
condition of sludge in Pond 15S. This information on the pond solids, together with additional
published data, were used to estimate settlement at Pond 8S upon closure.

Additional samples were taken from Pond 15S and a special laboratory testing program was
completed to provide more reliable data on the properties of the sediments, thus improving the
basis for predicting the performance of Pond 15S sediments. The laboratory testing consisted of
determining moisture content, Atterberg Limits, specific grain size distribution, gradient ratio
(permeability), and consolidation properties. Details of tests and results of the laboratory testing
program are presented in Appendix L.

The settlement analysis for Pond 15S included in this closure plan is based on pond-specific
laboratory data, and takes into account the settlement monitoring data obtained from Pond 8S and
confirmed by settlement monitoring of the initial fill of Pond 15S. Approximate analytical
methods were employed in the settlement analysis, allowing for changes in basic soil properties
* (void ratio, permeability, and compressibility) that were expected during consolidation of these
very soft sediments/pond sludges. The settlement analysis is presented in Appendix M, Calc.
Nos. 24230-025-1 and 24230-025-4.
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7.4.2 Pond Loading

The pond phase-loading conditions are summarized in Table 7-5. The loading at each pond was
assumed to result from placing initial fill consisting of 5 feet of sand fill with the balance
composed of slag fill. The amount of slag to be placed was increased by the amount of estimated
sludge settlement and a re-estimate of settlement was performed for each pond analyzed using
the new total slag thickness. The permanent phreatic surface was assumed to be maintained at
the bottom of the sand fill by pumping.

For Pond 158, the initial fill before installing the final cap will exert pressures up to about 2,473
pounds per square foot (psf). The permanent cap will not be added until after the pond has
settled sufficiently under the sand and slag loads. The final cap and regrading will add up to
another 948 psf to develop a total loading of 3,421 psf.

7.4.3 Soil Parameters

Pond-specific laboratory test data from Pond 15S were used to derive soil parameters for use in
the settlement analyses.

The results of the laboratory consolidation tests performed on Pond 15S sediments indicated a
high degree of compressibility under low loads, and that a substantial portion of the total

“settlement will occur under a load of approximately 300 to 400 psf, which is a small fraction of

the total cap loading. These results were adopted for estimating settlements for Pond 158S.
Details of the test results are presented in Appendix L.

The time required for the consolidation of the pond sludge at any given level of pressure is
inversely proportional to the coefficient of consolidation (Cv) parameter. This parameter is
proportional to the square of the length of the drainage path and inversely proportional to the
time required for consolidation to occur. The expression for this parameter is:

Cv =Tgg (H?) / ty

where H = average drainage distance of the sample for each load increment.
to = time for 90% consolidation.

Tgg = time factor, 0.848 for 90% consolidation.

Values of tgq are obtained from the consolidation time curves for each load increment.

Data used to determine the coefficient of consolidation are presented in Appendix M.

Pond 158 Closure Plan 7-34 May 2002
E:\Pnd 158 CP\Pnd 158 CP 2002\text\Section 7.Doc



Section 7 — Closure Design Considerations

‘ TABLE 7-5

SUMMARY OF LOADS — POND 15S

Pond
Description Unit 158 Comment
[Elevation top of slag [max] feet 4483.6
[Elevation top of sludge feet 4468
JElevation pond bottom [min.] feet 4450
Sludge thickness {max] feet 18
Sand thickness feet 5
[Final slag thickness (max) feet 14.6
Eegarding thickness (max) feet 0.9
inal cap thickness feet 7
Additional pressure - sand psf’ 575
Additional pressure - slag psf 1898
‘ Additional pressure - cap psf 840
Additional pressure - regrading psf 108
Total Additional Pressure psf 3421
Notes: Total unit weight sand 115 pcf®
Total unit weight slag 130 pcf
Total unit weight cap 120 pcf

The last digit of elevation/thickness values may not add up due to rounding,.

! pef= pounds per cubic foot
2 psf = pounds per square foot
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7.4.4 Predicted Settlement

The settlement analyses were performed using computer codes “ACCUMV” from the University
of Colorado at Boulder (ACCUMYV, the One-Dimensional Consolidation of Saturated Clays, a
Computer Program for Non-linear Finite Strain Theory, by Schiffman, R. L., Sravits-Nessan, V.,
and McArthur, J.M., December, 1992). ACCUMV is a finite difference code which implements
a nonlinear finite strain theory of consolidation that accounts for changes in the thickness of the

consolidating stratum (i.e. drainage path length). The program also accommodates nonlinear
strain-dependent relationships of void ratio and